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IS** i i2«o^ # yr-fy ?&, 
[fi**3] S-Wi/n-^S-^iDNA^ 

Sr^tpflt** 2 |S«W^ yr-/ V^fe, 
[It** 5] ^-^iM^D-^S-^PNAT' 

[fl**6] ^Sffi^ffii^-^^T-n-^i^ 

in** 7 ] mmttmmtfm-tz-gmm*-? $ k 

JU (SH) ST-fc5»**6fE*C>;*;j?s/7V^ 

[?i**8] wtmtefctfyxfoX'hiQ , 

S75/IiN- (6— ^Wf? K^o-fn^v') ^ 

[fi**9] KHffia*^f7^«tf*,'9, SfcR-^W 
i7?7S^7^W 5vVU-4- (vMU'7i = 

1111**10] i%tf : 7xmm±<DT w 5 \f&tm— 

fit** 7 |2*(D * # y X -f V y-ftm. 

[w** 1 1 ] m-^mmma^wc^-/um^ 

it>2B*net±Rjt£$*5BI** 

1 OEil^^yy-f V^fis. 

[«*«12] f-^lPNArn-^Sroft- 
/WSaS, -*iPNA/n-^ON*^©^f^ 
V(D^k:<fcoT#A£;h/T^5fc<DTfc£Bt**l 1 

[If** 13] KBWBftffi^frt-str**^**^ 



2 

[!*** 1 6 1 mmwi)K mmmzjst i-xmmz 5 ~ 

lOwtl ^Pt!)y^5~10wt% > ]) 
1 w t %-£A/TI^5i*** 1 fBi&W^s'-r^ 

10 (i) x*m£tizmmzft-tz>t3<Dxh%m-%;mi 612 

[ffci] 

I 1 

R z -C-O4CH 2 -CH 2 -0>H 



R 3 -A-04CH 2 -CH 2 -O9 i H 



(±!B5£f\ R 1% R 2 , RzRXJR^T ;^jvm^t> 
0, tKfilgm+niaOffco't, m+ n=KO 

lit** 1 8 ] mmfr*<Dm-*mm&-7v—f<DWk 

m&0. 0 5~5 0 0 /xMt?feSI»*^2|S«0^/Ks' 

[ 1 9 1 (Dm-^mmmy^ -7<d& 

2 0J 1^-*^^7 s n-7'cDft$^2~5 
0 0 Oit«ftT*fcSI»*5S2|E*©^zKs'x^^^ 

2 1 ] g-*«gi/D-yoftJii 2 ~6 
2 2] K>f v^oi y HSt^^S?* -y h 

[»*«2 6j ^eR^»m-e$>5it*^2 4iB« 

(11**2 71 ^n-^S6*T?S)5if*3SliS« 

2 8 1 mmftz, mmm±iz 1 ^f-h 
50 fc 0 1 0 0 0 omu±o&&x. E.i^cm±vitx#? 



t# 13^11-187900 



3 

h t fc 5 J: 5 y :r w >^1-5ff *9 1 

[ff*92 9] ggffiWWfcot, £.oJ§ 
- 4 * B £ * L T V > 5 f* *9 1 Ctt © * # y 7" > 

[!it*93 0] Wfk-*Z>*#y hofflmsnxtfy h 
w**fi«± £ * 5 <£ 5 * # y 5 1 * J' 3 ff*9 2 

[fjf*93 2] BE^aydf-^j/aJ^jlijtT/u^? >ic 
£oTi&&$;ftT^5fii*93 lEfO^^yT^y^ 

[It*9 3 4 ] ^@ffi^3t^«)(cS^T-fc 9 , R-v h 

*feo 

[t»*9 35] t x&mffi&-$ttm*m 3 3 

[ff*93 6] K-v M ^^.«D*ffi^i^7kttT*$)2)i» 
*93 3Eio^#s'7 1 ^y^fe 
[ft*93 7] K^^/uroiSffi^TKttx-fcSW^ 

3 3Bt©^#y7'^y/*& ) 

[ft*93 8] m-rhV ?X<Dm£tfl~2 0 nm? 

[IR*93 9] R^i/KO*ft*I^2 0 0 MmT-fc?. 
ft *9 3 3 *5-f-fy }£„ 

[»**4 0i h y flE**-^©** 

*gWl/2~2fg-Cfe5IS*^3 3e*W>*=tfyy.f 

-CV^yo— ^©^aXy h& 10 0 0 

T Wo 

-Co 

[flf*94 3] ^yo-/;J!-«i^a-y-efe 
£1**94 2|Et©7 , n-7'7W 0 

[!f*94 4] K-*|»^i3-^-*iDNA 
:/n-7 , £-£t f f|*94 3%m.<D-?u--7TUy( 0 

lff*94 5] K-«K/n-yiS-*«RNA 
7*o-^^|>H|^4 3EtO7 , 0-7'7W„ 

[fjt*94 6] i-^iW/n-^S-^iPNA 



4 

[!»*94 7] »B«*ffii:-*«l«»7 p a-^i:it 

94 3!St©yD-y7W 0 
[fi*94 8] IWi«t5tlI*SvM^ 

°f-*-/\< (SH) STfc5f»*94 7f5tt©^n-^T 

Wo 

[fl*94 9] S-*«M/c-^-*iPNA 
[ff*9 5 0 ] KStt*E#^3tf t&SiWa;*:*^ 

[n*9 5 1] ^^#s/ mm7v-y%^t?m 

*94 2i2«(07 , a-yT W„ 

[f**9 5 2 ] R^B-y^©r 5 y mmmzft 

i~Z*!> ^^K5fe^tt#y-<7 p ^KT > fc^ff*94 
20 2fE*fetf>?"n— W. 

[1»*95 3] »yp-^aeK-Cife-5lt*JS4 2 
SSftwyn-T'T W 0 

[ft *9 5 4] 0E9 Sft^ttfl:-C<fe«»*)S 5 3 |E« 
(D^vt—yr W„ 

[fi*95 5] mw&wi>mmx'hz>m#m5 3ie* 

©7B-77W, 

[H!*95 6] i7P-^ttIf&4«^4 2fS 
«©7"p-77K„ 

[f**95 7] fe^^s' hORgiB^^^S' b©*A 
30 *I«±T*fc3f|*94 2|a*fe(D^n-^T W. 

-y <D<? ^/wco-aai-ScLTV^5l»*94 lffi 

g^^n-^T Wo 
[!l*95 9] ^7 p a-7'dS-*^^7'n-7'T*fc 

5»*95 8ia«t«>:/n-:/T w. 

[»*96o] m-*$m8t7u —?i>t-*.m. dna 

^■o-^Sr«tf«l*qi5 9f5a©7 B o-7'T Wo 
40 [ff*96l] K-*l«7n-7*SRNA7D- 
*9 5 glEttro^n-yT - Wo 
[11*96 2] «E-*««»^ti-^as-*«PNA 
7°t3-^5r-^tff»*95 9|E*gCD7 P a-7'7- W 0 
IW*96 3] Sl«i-*iM^n-/HS 

-^i*i*B«a*iite**«F^te J: ote^ ux^5«* 

96 2IE«©7'd-^7K. 

[i«*9 6 4 ] ttB4a$i&a**r-*-&'frtt£#-7 w ~ 

so ^^--/U (SH) ST-fce§f*96 3|E«(Dyn-^T 
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5 

Wo 

[»*«6 5] H-*|Wyn-^i-*|PNA 
**6 4|E*W'7 p d--/T Wo 

if*** 6 6 ] ^Bffl^s^*i-?>'B-HgK^^#^v' 

-efc3f»**6 3gfoyn-y7W. 

1***5 8St07'c-y7K 0 
[ 8***6 8] ^/n-^s#f©75 /&BB?!I£W 

8B*M>:/n— 7r W. 

[11**6 9] ^n-^SS&R-e*>5ft*«5 8 
[1***70] R9aK^t>t^-CifeS»*96 9fStt 

[1***7 i] iief«si*tfc5i*«6 9ie«c 

[1***7 2] K7°D-^^J^T'fc?.lt**5 812 
8ffi«cD7 B Ei-:/T Wf, 

[1*** 7 6] £ ^/Mc^K^n -yasft-* LT 
1^51***5 8Siffl^B-y7W. 

[1***77] m-*YV ?X<D&£&1~2 0 nmV 
*>51***5 8Et©7'c-y7W 0 

[11**7 8] ^!?i/V©SftB^Z0 0/im1?Si5 
1***5 8Ef©7n-^7W. 

[11**7 9] «E**/KOMWiS % *^*/KOd|«« 
(Ol/2~2f^T*fo2>ff**5 8E««7'D-^7W 

[1***8 0] S^^sSSro/n-y^^/^ 
h*'P?j:< tt>2o*-t-5ff**4 l!5«W^o 
-^7 Wo 

[1***8 1] Hffi*Bi©*ft©f|3ffcairUX» fll 

rt^itt5^n-^7K©litm 
[1***8 2] S7c-^!-tt«^n-yffc 
51***8 1 

[11**8 3] g-*l^K7D-7i!-*iDNA 
^D-^§r^if|»jR*8 2B*©*3tj!f«fe. 
[1***8 4] i-*iM7n-yi!RNA7o- 



(4) 

6 

^££tfl***8 2lE«oK3t*fe 0 
[31**8 5] 8-*«j«7'B-7'4!-*iPNA 
yo-y^tfW**8 2E*(0»it*^ 0 

[i«**8 6] wmte$mt®-*fflm.?*-7 1 

r^fcOT-fc5it**8 2|a«W»jt*ffi„ 

[»** 8 7 ] «Bte*ffi***"f-a , ffflBsaw w 5 

f-^r-tv (SH) aT'fc5«**8 6lE*cM3fe*feo 
io [1***8 8] KB*B##5:*4R-efc0, 4fc«N'U' 

i75/ItN- (6— rWf? W/n-fo* 

**8 7ia«««it*fe 0 

[ft**8 9] K@*B^9^*-e*)9» tfci-ru 

1***8 7aE«©*3t*jSfe. 
20 [1***9 0] fii^7^Ii±fflvW5KSi8- 

1***8 7|5*W^3t7Jfe„ 

[»** 9 1 ] m-&mmm^mc?-*-A-mi£% 

t5-*«PNA7*n-7'm, S^l"f5 K*fcR 
^-A-S i:t 2 WIBKJiR* ****** 

8 7l2ttWiSig*ffi 0 

[1***9 2] ^-^PNA^n-y^fficO^^- 
^C0^^ioTsgA$ixT^5'tjC0trfo5s***9 1 

30 $mvmm*>&o 

[1***9 3] &Wft$tW&G-tZ> , &m&&^tf*is 

$yST'fcst***8 6ia«^M3t*fe„ 

[1***9 4] KBffia*#9 9, *fc*i* 

K/£$*T^ALfc*>CD-C*fcSl***9 3 1E*W JSitTJ 
[1***9 5] ^/K^v'Stt, ct^v-SSr^-TS 

[f*** 9 6 ] ttffitttf. LTlfciif £r 5 ~ 

lOwtl f ]) i? y >-£ 5 ~ 1 0 w t %, f~ir*S>f V 
= — /u£5~l Ow t%, .RtfT-t?'?-l<'i'7"/i'=— 
1 w t %^A/-C<^5§f ** 8 2C«©il3t*jfe. 
[1***9 7] WCT-tf-WTft'^— /W^TIB-JfeS; 
(I) T?**iL5fll3S**-f-StO-C*>5ai**9 6 IS 

so [^2] 
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(5) 



8 



R,-C-o4CH 2 -CH 2 -O^H 



(I) 



R 3-{-°^V CH 2-°t H 
R 4 

(±E5£4\ Ri> R2> R3RrlR^-iT/u^/US^mt> 
U mtSkXfnimxmmZ^tol^ m=Oi»On = 
0, tb<(ilgm+n^30 t*ot, m+n = l<V 

9 8 ] &Wt#<p Of-*ii»/a -yco« 
S^o. 0 5~5 0 0 ^Mt&5f|*5 8 2|Ett<DM3g 

[nt#>s 9 9 ] mmwp<DWi-*mmm-7v -^©g 

[ff^glOO] ^-*^^a-^Oft$^2~ 

5 0 0 OifiSS-CfcSfltjjigf 8 2fBttcDM^fe 0 

6 omm&x*hzm-&mi o oi5*o»ig*& 0 

[ffrsfcJl 10 3] m-*mmWl-7n--7*:'St?ffi.fcZ 

^-r-5W#is 8 1 ^momm^m* 

TO10 4] ^Vn-^S!|#^ciT$yM?lJ^ 
8 1 fiftwMfefrifc, 

H»*S10 5] ^n-yisseftfc5«M8 
1 EttWiKit^fc 

IBM10 6] *SaK#tt#Tife5l(|#JBl 0 5 

107] ^sesr^^-c?fc-5m*« i o 5 

10 8] iyn-y« T .j,5f|^ 8 ! 

*&-**B1W£&*rL-C^5M#B8 llS«OiStig^ 
110] Hffitc^E— *^^Sr@3t$-a:fc 

im^9 ill] j/^v^*s x &-&$mwtft 

[ffjfc^i i 2] ^ P->ifiL»T/u^ $ o. 
1-5 %T?$>5if #31 1 1 1 l5«»iSig^& 0 



113] ^BfficD ? VlLfkTA^ % ls*.m& 

~-<nmm*<i>te <ti>2 ^iwfr* 5 Bw&fi 1 1 1 tm<D 

[W#JSl 1 4] m»t&x#y V<DfflMtfmx#-y 
1 0 9lS*t0>l!3&#ife. 

[»#>si 1 5] m®mmm^<f>->>mz&m£ 

[at** ii6] *B*Ba*#¥«jfcaipi-T?*> 9 % 
h y ^^a«3tttT?*>5»**i 1 5B*©«ii*as 0 

117] m-^hV **#8f|j!£-£tfflt*S i 

[stalls] fiE^by^^o*ffiasiMctt-e*)5 
at#* i i 5 $m<ommjjfe<, 
mum 119] »^^/KojKB^jB*ttt?fc5»* 

5115 15«©«ig^fe 
[fl#^12 0] ^>>3L/WCC>ftftifil^2 0 0 y m-efc 

20 5f»#js 1 1 5 safcoM&frifc, 

121] b y ?x<Dm&, ^^oi/ko# 
««© i / 2 ~ 2 *rc*>5»#« 1 1 5 

[ft*?12 2] K-*' M 1~2 0 <t m 

■C*5{|#Sll5BtOii*& 
[IS#^12 3] gvhD^^-y^ 7^ m 

y^7 7w-fe{c«toT^i-5it#mi i 5ta«©M 

[I»*:3S12 4] ^7thyy/7 7^-ft^ 
X@ ; X«7t h l/v 5 * htfV** — VSr-r^^i: UT 



[ft#«12 5] ^7^hyy/77-f-fei!, 
[If #31 12 6] Ml^ttirM^. UV U-v>* h, 

-i?T^-T7 h*; i/%ui?s<. hvfozmxmi 2 6 IB 

so *©«ig*fe 0 
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9 

[MM12 8] fDEEP-UV^ Ytfr-ffiMfk 
512 6 IBftoMig^fe 

im*m 12 9] mmtm&Mm* v ^- ^ v 

y^n^:=^ b>*fctt*fk#y - 1 - b V * 
<f->v*y V ivfu t?>-frbmtftlZ'Pte< b fc 1 offeS 
11*51 2 8C*©»ii#ifc. 
( »#5 13 01 U-^h^ 3 -/p 

So-= bo-^v^/p^^x^-cfesif^i 2 8fa« 

(!S*?13ll SDEEP-UVI/^hMPlf 
—)\>y=.J — tv— 3, 3' -v'7v > Ki 5 7i=/W;V* 

>-*fc(i7< ^ y/p&^y s/^t?*>5Jt*«i 2 6 ib 

[!«#5l3,2] ttl«*tt«aBJi©^^-=^^tJ; 
1 2 5|E«W®it*&o 

(c5fe3ioT«A-t-6l»*«l l 5 »ft©;H3t#ife. 

«fc*A-*-5m#*l 1 5 
[!i#5l3 5] ^Hffi^ffilc, ig-g-fgSSr^A-rS 
fc«>©fl:-fr*4:£tr»«&K * ^/Hcft^r 5»#5 1 

3 4is«w»ag^fe 0 

[ft#5 13 6] WiWfo.V> V x./U-^CDtt$-ZJ is? 
* y Vm** ijffl Utfr* 5 It#5 13 5 lEtt^Sgifetf 

137] K^jK^ocdf^^sxttT $ / mz 

#JT*$>3li:£5l 3 6|B*M>»&#ife e 

[«*513 9] Wk^SN-vW5K*/n^ 
o^fy^^ v'W 5 K4 fete* ^ ->-Y 5 i^u- 4 - (-^ 
Wf5 K^aisAO ^W-hT?fc5fS*3Sl 3 8|E« 

[lf:#5i4 0] ■y-v^4 , »c-^4H-CV5'5rt6tt(0 

til LT«f-V^ynti©Rtl«j4Mr(D^r«ltttffl-*-**j5fe 
fc*5t^T» ^^.jK^ hCD^-^^s, ^:/n — ^Sr-^-tf^ 



-efc5ff#5 1 4 oEto^tum 
Ayv-7*<$ttm#i%i 4 iiE«o^ta^fe 
,0 —fiisttn**. 1 4 1 iE«<o^tu^fe 0 

(«*«14 4] ^iiiT-n-^iS-^i p n 

Ayu—ffrtstrtMemi 4 iiH«o^tti^fe 0 
IR:#5 145] iBls*iti-*i«yn-y 

J^-t-5tWt?&5l»*«l 4 lfS«<D^ai^ffi 0 

[»*5 146] ^b*b mm^-tz-gmm^ w 
>\< (sh) *-e*>sai*5»i 4sia«©tta* 

ft, iTSyltN- (6--vW5 K*/n^ndf 

**H 6ie««^w*& 0 

K*ttu ^7^«0*ffi{iT$ya^a»Atfc 
ft, WCT v>/U- 4 - (t W $ K7 

y^u-hir^K/S$ii:T*ALfcfc»-C'fe-5 
»#5 14 6 IE«ro^W*jfe 0 
30 [11*514 91 W7^SSi©-7K5KIiS 

5ft#5 14 6 IStt<0^tb*fe 
[ 11*5 15 0] *-#*««#5|3Slc £ 

514 9vsm<otkm^m» 

[ff#5l5l] K-*iPNA7"n-7"*ffi<Oft 

-Y J:oT^A$3xTV>5t>Wt?*>5|»*5 1 

40 4 6|E«cD&mm, 

152] ^Bta^B^^r-rswiea^^^^ 

7?yif$)5«Ml4 5|E«^ffl*fe 0 
[»*515 3] »BIBM5^ST?J!>!), 

£®££*T#AUfckcDT*fc£lt#5l 5 2|Ett©^ 
[IS*5l5 4] K^#=¥i/Sli, ^JK^ix«SrW-t- 



^^¥11-187900 



// 

im*m. 15 5] rnmrn^ &mmc*i tx«*^ 5 

~10wtl if y ± y V* 5 ~ 1 0 w t %, =?*i?{r 
\) n— /V-£5~ 1 Ow t %, .R^Tir^- U-^T/l'a— ;U- 
5: 1 w t %-S-A/T»^5BI*3S.l 4 1 IE«W^tti*feo 
[«** 15 6] ^Tir^ U-VT^3-^TfB-/K 

a: (i) t?*$*L*«Jt*^rf-5t>oT?*)5ai*3fii 5 

Ut3] 

I' 

R,-6-O4CH,-CH,-0^-H 

t 

R,-A-0-fCH -CH -O^-H 
o Z Z It 

R 4 

U mis J: tfn U m=0^on = 

0, fcb<(il^m+n^30 ffc^t, m+n=l© 

[»*«i5 7] mmfctp<Dm-*mm&rfv-7<D 

IS^O. 0 5~5 0 0 jzMTffoSltjjiJf 1 5 5fEifc© 

im&n 15 8] g^^wi-tiwyn-^© 

X&ifi* 2 ~ 5 O /x M-efcSif*^ 1 5 7 15*©$ Hi:* 
*. 

[IS*«15 9] g-*ITO7-D-y©S«!2~ 

5 0 0 0 5 1 5 5 BB*©*tU*«fe. 
[fS**l 6 0] ^-*«g8yn-y©S^!2~ 

6 oi£S*-e$>3l«#:JSi 5 9ia*©|fcm*ft 0 
[IS** 16 1] htoUt*-?/**?*. v 
hifc-cfcSJMWi 4 issaro^w*jfe„ 

im-^m 16 2] ^7°n -/ii#g©7 5 y ^sa?ij& 

i 4 0Eto«a*ife. 

it»*«i 6 3] *r»-^«e«-c**iMwii 

4 0|B«W^m*fe, 

[!f*gCl6 4] 5Sf*J£l 6 3 

[t»*«i6 5] &m&msBm-?hzn#.isi6 3 

0IS«O^ffi^fe 

imxm 16 7] g^fr^, KBte±tc 1 
fcfct) i o o o omi?j.±<D&mx\ si^MasSEUfc^sK 

[»*>Sl6 8] ^Bftliil^fffl-C'fcot, JLo 



(7) 

12 

*S-4*iB»ttS:«-UT^5«|3ftiR 1 4 012*©&titf7 

£fco 

1 6 8ia«<D^tB^fe c 

[lf**l 7 0] KBlB^io, *#:x h£W©gp& 
^^Sf+^L^^J; 5fc^a y *i/C v> -5 H* 

«168 fSttO^fctl^So 

[fl*«17 1] ^D^ + yWjJit7/l'7'5y 

[SS*«i 7 2] iHH^$Il;/^-ytl'8at ^ 

#*©!7^/M£tfe£-r5li!*JSl 4 0B*©tftUi#ifc. 
17 3] «EHffiaJ**«Jte3M-C*> 9 , 

[»** 17 4] 2WJm£r^tf f**S 1 

7 2Ewtum 

[ffi*« 17 5] Kvhy ^ ^©3fffiASJMctt-C*5 
20 fjt*g| 17 2 E*«>tfttti#ife. 

7 6] «»*/U©j£iBiSlB*ttTf*>5ai* 

l«*«17 7] b V i>*<DW- Ztf 1~2 0 /zm 

[S*S17 8] l**:*A'©*£«a*2 0 0 um-Ch 
5»3ft*l 7 2fS«<D^m*fe<, 

[1**31 17 9] h U ^ ^ otB*S % £ ^/KDft 

ft«©l/2~2f9-C*>5S»*«l 7 2|5«co^W* 

30 [ft** 18 0] K»1»K-&*H5*«J*K©«3t& 

[W** 18 1] 0EW%O«K^ffM-*«IMR-?«> 

oK«*©^*yhf4, &*©-;*:3M£8fc£^tf?K#£ 
1 8 OiBftOflfje-ffc^ffc 

182] ®-*.mmmzfv-7'fc-$:mD n 

A^n-^Sr-^tfft^i 8 1 E*©#^t^jSfe 0 
[11**18 3] K-*i«»7'B-7*iSRNA/P 
-^^tfl»*«l 8 lB«l©#^b*tfe. 

50 [i»** 18 4] m-*mmM7v—7&-*m p n 
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13 . 

(SH) ST-fc5lt*«l 8 lEtC«f£ft 

ft, i75/SiN- (6— ^WS K^T-n^ndf 

#*1 8 6E*©«Mt-fk*jSfe. 
[gft&g 18 8] ^HffiflStf , ifcflN" 

W 5 K*Ht, l*E^f9^*©*Bi»-r 5 /J£S:i*ALfc 
ft, ^St^^W? iM— 4 - (-7 W 5 K7 

1 8 6 B«©W3£ft*fe, 
IIS3ft^i8 9] S^^SSlovW'fU'Sie 

[Mf#* 19 0] «-*«»««s**|c^3j— /was: 

gE^*- /uSi:£'>&< t <>2ii#raEiLtRf££*4ll|jfc 
Jf 1 8 9E*©«M£-fkj^fe. 
[»*S19 1] S-*iPNAyn-/*«©ft 
— A^d*, — *iPNA/n- :/©N5fcSg<l!K©v';*'r 
-Y ^©^(£<fcoT^A£;h/C^5fc©T-fc5lf#*l 
8 6 IS«©#^b*fec 

19 2] ^@1 : B^B^^i-2)'B-fga^^*°=3 f . 

75/ 18 5 C*o<N?Sfl:*«feo 

tf^gte, ^7^^©*Et^7Kdrv'SS:^ : f-rt{c 
«r^£*T*ALfct>©-<?*>Si!J5lt*l 9 2iBi&©# 
[ft#*19 4] Kai#<¥5/«tt, ^^v'SSr^-T 

m^xoxm-Avtchovh^m^mi 9 2iE«©#^ 
lit** 195] mmmK vmmm vxm.m* 5 

~ 1 0 w t %, ^!)tyy5:5~10wt% 1 f-frW 

* 1 w t %-&X/-CV**fl|#J[ 1 8 1 C«0«Me-ffefrjfe. 
[If** 19 6] ^T-fe^UVT;W3-/W^TIB— « 

a (i) T'^$tv5i»^s:>ir-r-5t>©-c*>?>it*9i 9 

5|5«©#^{k^fe 
Hfc4] 



(8) 

14 

I 1 

R_-6-04CH_-CH^-0 4-H 
z I z z n 

C (I) 

8 

R,-A-0 4CH_-CH -O-J-H 
j I z z a 

R 4 

(ilEit'K Ri, R 2 , R3XU J R4ttT/Wdr/ua§:*^ 

0, t U< 1 ^m+n^ 3 OtrfcoT, m+n=l© 

[fit** 19 7] flESflsfOR— *«lt(E|fc7'n— ^© 
$ft*#0. 0 5~5 0 0^Mtfe5»*«19 5EtO 

[»** 198] mmw<p<Dm-*mm&yv--7<D 

19 9] ^-^g^i^n -:/©* $ » 2 ~ 
20 5 0 0 0*S*T?*>5fl|#S 1 9 7 BfcWflHt-fk^ifc. 
[BM2 0 0] R-JfcflftS^n 2 ~ 
6 0tl«T*$)5«*5 1 9 9B*(DiNMfcfc#«fc.' 
[«**2 0 1] i^y^^ij/ hjfedS^yyUS?* y 
hfeT'fc5»f»**l 8 lC*0#£ft3r&U 
[!*** 2 0 2] ~--7iimfe<OT =■ y 

1 8 0E*©Wl6<t#jfe o 

[W** 2 0 3] ^7"n SHT-feSfS** 1 

8 0B*«)W^b*Ss. 

E«©#^k^feo 

[|»**2 0 5] ^Se®^S6|g-e*)5«*3S2 0 3 

[«**2 o 6 1 &-7u—7i>mmxhz>m-$j% 1 8 

oia«©#^b^fe„ 

[ft** 2 0 7] K@tB±(c 1 ^ 

* hi*5J:5fc:*#y^.f v^l-Sfll**! 8 OEt 
©#«te#ft„ 

[ft**2 0 9] h©mma*I**#y 
h ©fcMSW ± £ * 5 «fc 5 fc* # y t- 4 > ^1"5 

208 sa'«©#^k*fe„ 

920 8 B*©4$Sfl:#». 
[1***2 1 1 ] Jgtfxi *y*l/y&*F<k.mT>\»-7$. V 
so iaotlricJ^t^5SI*«2 1 osstt©^t*- 
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tut-? h v 9 xtsmzti, '**-ymzmMi.xt£z> 

So 

2 14] fvh^ ^aJ»flBSr*tf !t#5 2 

»*«2 1 2fB*M>4fr5£fls;frifeo 

[ft** 2 1 6 ] tt**^Wj£ffiiW«*tt-e*>.5ai# 
52 1 2e«©«rS^b*jfe. 

[ff*52 17] K^MJ^^«Dff$^l~2 0/xm 

[!»*52 18] i^i/KOSft^^OOjimtfe 
5W*S2 1 2B*©Wifrfb#8s. 

11**5219] b V ^*CDtS/$5, gEl^/MZ)* 

«(Dl/2~2fSffe5i*fl2 1 2iB«0#fcfc# 

[^Wcoi^na/iSiBj] 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] r C i 5 W 
#fe<t LXt±, mx-t£a-v <yy<¥r&$&3 7 3 20 3f 
(EP0373203B1) lCfB«fc£*Vt^5fillC 

(1) Bffi±TSKlfc/n uc^<#ifc, ^ 

(2) ?1b&f&V1t&&7n-7*Wft±lC&I^Zjj 

tSfrX^ZMx&ffib LXteWx.tt*m¥r&%5 4 o 5 

7 8 3-)§-<iM8 (USP540578 3) ^^IffetV^o 
[0 0 0 4] *fc±B (2) LT«, 
m<fcWm 5 6 0 1 9 8 0 f$r&m (USP560198 
0) ^ Ty-J^-fX (Science)j,|270 

4 6 7I> (1 9 9 5) fcfcfcW^n ^yf-f V 
^ £ ^ T c D N A £ T # \Z 5 jjfetf fflTjk £ ft 

[0 0 0 5] bz?>x±m (1) <0^}fe(4 % H«±"Cit 
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#<ft#f-3. ^oTJifE (1) <&2r8stt. <t9ii5 D B pK 

[ooo6] ±ia (2) o^&ii, anT'o-T' 
fa (2) w*fe(4, ±ia (i) oumt'o 

[0 0 0 7] L^U±f2 (2) cD*Sco^JStt, 
IS!?'>*fcJl:«)-C*5< ££##3: L< , ±ot'>ifflft 

nm*-\~£. ui/T-ikKi o o o osk±<Di&m-7v~-7 

[0 0 0 8] 

[0 0 0 9] *UC#*lfl©B«H±, ffi^TlSSOT'n 

40 (Cfe5>o 

[0 0 10] Sfc#3§^teda#)ti:, 

/i^n — ~77 S r t (Cfc5 0 

[0 0 11] **:**W©3EK:ttOB«jHt» ^n-^ 

[0 0 12] 3E»c*«W©te©BWB:» f-V^ptpi-^ 
so fe^««-f5it{cfcS 0 
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[0 0 131 3Etc*fc#«W©te©BWi±, 
[0 0 14] 

[0 0 15] iiaffi^fcd^S^^s/T-^^^&^ffl 

it-rs r t #tH#s totfes, 

[0 0 16] 4fc*«^(0-|li6fii«^^§^'n-^ 
^co^Tjf s' h£ V^rtfc 1 0 0 0 OflUJt, 

< ©1t#£#5 r t So 

[0017] *tz.*%wv>-ni$mm\cfrfrz>-7xi~-7 

tiityu—77 v4 *%)mmcm3k-rz> ^ t s t> 
©-efcs„ 

[0 0 18] 4fc±!2cDgl$£jt/&-r5;i i©T*#S, 

«^Kco^^Wi-2>*felc*3^T x ^*#s/ h© 
[0 0 19] KJ£±iEcDBlMj£jgj&1-S 



(10) 

[00 20] &*5U SP5601980 ^^iCfi^gg 

IP*>US P 5 6 0 1 9 8 0^$R©^2«!cD&3 
10 2fr§S-(4, JE^iS (pressure wave) fc«fc 

*(fT<^S„ ^©±tUSP5 60 1 9 8 0fMti5 

*ih«>, K«r*B*a±te«*&u-C7'o— T'rwsrjiit 

[0021] JfcUSP54 7479 6 -§-&$Rfc:i4, @ 

/^•)V^i/^.y Y^y~f'^W (Piezoelectric Impulse Je 
t Pump Apparatus) &JB^TJ®&i£ttJ* L*T, *V =f 

x&ftm&<nM&$im&&feirz*mmm&tix^ 

30 So 

[0 0 2 2] Lj^LCft&COjfcfrttflffcH:, TfcM^O 

o lESftt-Sa^iJ-fr: U » 5 &fiffco V ^TJ4{BT ^ ^ $ fix 
[0 0 2 3] 

[flOlllWfi] (T'n-^T WiSfe«tBS) mi 

(yx/u) , i o 3tt&m&-7 m v-7itm&£tiz>^% 

So 1 0 4(4^y^v J ois' h^s/ Kl 0 5^e>6tffi$^ 

fcttK^n-y^tfafle-eabs. *^®2i4, bio 

^^ij; h'sy K10 5WA-A^S»rBiaT'fct), 
m 2 ^*S^T 10 5 {4^^^v>3i yKj-K, 1 0 7 J4 
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*»»-c*>5. &mi$fti 1 7«, nuts'}) =i**im 

Tl^5®ll 1 1-1, 1 1 1-2, =?nA§t?^ 
£ft-C^55St8&J£$fc#Jf 1 1 3, fiSUil 1 5fttfttl» 
ttoA^T/U^^-e^^^T^S^^l 1 6£ 

[0 0 24] g^7*n -:/*£tf*fl: l 0 7 tttbffl:*- y 
(fttttin) 1 1 9*^£T*50, BrJfcOBE^fcJ: 

1-1, 1 1 l-2fc«*(t#^jq*554:, 1 2 3 T*^: 

HJU t!)7^^11 9/»>bfi£ft 1 0 7d5i£ttiU Bf@ 
1 0 3Wg®(C(pioT^-r5 0 £©J;5fc*3i«:fll;t 

mm±x<D^y hm%) mm-7v--7<Dffim±x*<o 
&a?&±§2 Ltzmtm w*.tt 1 -y ioooo 

f@£*±, ±K£ UTJ41 x i o 6 lc-f-5fc»lc 
tt=§-*CD^yn-^cD^^s' h^tt, #Rtf 2 0~1 
0 0Mm®ft-e*>Sit*5$]F4u< x ^fc^l^cD^zKs/ 

5&*#;y Mi, *-?A>*J=,y Y^y K*»?>»ttH$ti/5 
[0 0 2 5] (ettt3ffico#tt) i£ttiffl©i£#i: Lttt, 

[0 0 2 6] ^ LT^^/Vv'i s> K^fecDttfcUJtt 

)|Sg;SS 1 ~ 1 5 c p s , *®3R;W* 30dyn/c 
±a*#4Uf\, tfcfSS:l~5cp s, $ISA*3 
0~50dyn/cmi Ufcthfr, Bffl±T?©*#&B 

[0 0 2 7] W:K«*©Y^^iy h»ttti#tt, & 

^ttSr^fSfSi, *#+fcf4«?ttf2me r~500 
Ome r , #|:|i2me r ~6 Ome r CO^gg^n — -f 
£, 0. 0 5~5 0 0 jiM, #lctt2~5 0 /iMcOjgS 

[00 28] (qtffiJKiftfife) yf^KH 



(11) 

w i s Kmm-fn-^cn LxB®*mmmz-$ 

Da-*, -Y tVUT^a-^St^TIBS; (I) X 

^ $ ft -5 T-ir f- u yj/u 3 -A-S-^tf ifc#f±&4 t ^ *> 
©-?$>£„ 
io [00 2 9] 

I 1 

R 2 -6 - O 4 C H 2 - C H 2 - O ±H 



R 3 -i-0 4CH 2 -CH 2 -O^H 



20 [0 0 3 0] (±£5$ (I) tf, Ri, R2, R3^0 t R 4 

g$c£^:bU m=01on = 0, fcL<(il £m+ n 
S3 OT'fcoT, m+n= l©4§£-(im4fcttnti:0T* 

S>5o ) 

Iia*«fcH:^5~10wt% 1 ^yiry>-^5 
~10wt%, ^tf-v^y 3— 5~1 Ow t%, & 
OLhiEsS (I) -(?*§tl-57'-tr^l>-^T/l'3— /W^rO. 
0 2~5wt%, J;(3*fiL<l40. 5~lwt%£"£ 

[0 0 3 1] Z<Dm#&m^tc®&, y 
y Ka»fe«R:/p-:/3r£triK{t:*ti:a£*TB#±te 

ixfc^ffl/SSjEdS 5 r 1 1>%t£ < , mtemmmzfu 
^5r*g!)f-«ix5r:t^T*#5o S!d@ffl±tc^/J? y*r 

40 yY^y h'Xmtt±.tetf*}-LftWi# 

*«r*fc»&fcB: % ^*©*;«^*B36^, JEfcB*» 
7- n - ^©^s*^>s* t ±IE©«5gg^-x?S> o r t> m v> 

[0 0 3 2] (BtBi:aK©Wt6*©aS) Bffl-Llctt 
so *B«±fc3iBte»fr&**4©te*a»3!c*«i: LT, & 
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[0 0 3 3] (SHlivW'KS) fftU^KiU 
TI40tJ;ttf> vK5 KSi*-*— (-SH) Si© 

SfdSite?-:*— (- SH) &*T:fci\ Hffig 

t»f*tt©-r b y * * a» & * S » * / w& aMfc U 
[00 34] 1 8 m e r ©ft^:/n-:/£ 

(i&&£ : B J C 6 2 0 ; 3r^r/>- (ft) &$|, 
S^ccy b^-y K©/X/MO|KJRS£l. 2~1. 5mmg 

dEiORjtu i«yx/p*»feetia$*!t*& (atfcb*ti^j 

24^^ h/U) % @ffi±tef4iKffiK!j 7 0~ 1 0 0 u 

b*#s> bj kfttZ) tegnx*li±<mtb 

*i£©SHSt©50S(4, ettb^ttSttfto^lctJ: 
(2 5t) TX3 0^e«t?^Ti-5o **S 

[0035] &:fc\ w =• KSi:^— /^at©*a•B• 
1t^£;B^•54£-£\ mmy*u~7Z<e;ttmm\^*i;y y 

S-) frXfeftU -iM*5^tiSfc5. U6»U 
-A-S tTWSKlt ©SJfc1±©{S;T ^KCCt^f 
[00 3 6] Hfgi?®^©-^ $ KS »^A*fei: L 
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n^ndf-v-) *^W$K (N-(6-Maleimidocaproylox 
y) succinimide) Sr-^tfft^ (EMCS^l: Do j i 

nan) i£Kjfc£-fr5^£-<?«rte-t?*>;5 0 

[0 0 3 7] 
[ft 6] 

O O 
J^ N _ (CH 2 ) 5 -COO-N^]l 



[0 0 3 8] *fc^^--^X^^Ufcft^7 0 n-7' 

1-S^(C:5' *K©|St;3g£ LT 5 ' -Th i o 1 -Mo 
d i f i e r C 6 (Glen ResearchttiS) ^ffl^S^fC 

20 [0039] (7 5 ymt^^->m mfewcmRi-t 

[00 4 0] ±15 Lit 4 o IcHtB^E b -*mmWf7v 

n^m\c^^ih^ 0 ■£tmm&7 , ti—7omftb(om 
*<r>%i3k&*<D*tfy bici$wzmM-7'u—7'bm#)m 

Wt b <n^<< 7 D •V-'s a *)Z.bbt£ 

(omm*?{mbtez>%><ob%7Lbft,z> 0 H^sjcfffi 
m ©o ^tzmtf o - ^ i ate t $ * 5 * 

£5:/p-:/DNA©i^*©M*£t5ri:fc<5£S 
*, ^^y M-H-fa VK^©^Srl : L<±#$ 

©^-y ^ y *v ?/ 3 vicm-^-t sgp^ t Hfet ©s 

JcS(cB§-¥i-5'B'B6ai:©ra{cy y^-gp^i l,XMZ-tt 

so \,\ z.tuc£^xmmzmmyv—-y'*m&£-£tcbz 
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[004 1] (TKOlfe) *C*I^^57'D- 

ZWLWb LTi/y-tri; ^7. 5wt%,fi»7. Bwt 
%, 5wtl ±iE-&5£ (I) 

-t^^^S^itOT-fe^l/VTyUa-yP (^Rfiigtfi, 
* : rtfW-^EH ; )WW7Tr< ^$-S.*/l> (80 

-^KdS^L-CVS, ft$*S{»Iili2~50 00me 
rlS, #Mtt2~6 Ome rgS«-*|W7 , D- 

:/£DNAgt&-g-j^£ffl^T-a-j?fe-f 5. j^v-crw^ 

»:/n-:7«:±tiR#fc, 0. 0 5-5 0 

OmM, #(Ui2~5 0 w MffiffiiT\ ^{£(73*4^5 

1 ~ 1 5 c p s , 1 ~ 5 c p s , -aizMmifchifi 

3 0dyn/cmai, tt(13 0~5 O d y n/cm 

^tmmmW^m^i^-ft^y^y h~-y KtfVX/H^K: 

^5 KaSr^AUTJ3<. ^ttf iffiii^^x 

£ 5»F^yK®; X/Wg £ COi^gf # 1 . 2 ~ 

1. 5mm@ft{^4T-ieS$-ti:^ S^^-^x y b-^y 

360X720dp i O^tCte, 3 6 O d p i ro*[pj 

fcf4i0ataS2iHi^etai$*, 720dpi ©^isiic 
tt 1 m«km& 5 (Hi?gDtta$ii:s t v> 5 yx w 

[0 0 4 2] ftv^H«±»^W5 KS 

[0043] ::if;oW7n-^7Wiffl^t, 
«*.tf«W««0*a<St«r«4i5»*©*ai»« (S/ 

y*l4«*.tf, ^Hffi 2%^ •>A»7^7' 5 >Jkmmf 
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LTIS5£&HtfTfcv\ *#y Y^coU^(D^-yy/v 

imm?*v-7'tfttm tut ^tusoupx s ttx ^ 

[0 0 4 4] UTfPK-f 5 7°ci-^T Wtt-t 

*:Ai-;7&£*£trii«fc©x#y h Srfrf 
UTt>«tv\ ^Iti ©«&;£i£fc J; o TgEg^n — y 

aw y y yV xi-5 J; 2 fc&#T»;:e^7t&, w 

[004 5] (-Y ^ S?* j/ h^y K<D«S) &}3_hi2 

fmc&^xttv^smf-vmmEEzmfB lt;x^« 

so t>°fmxhZ> 0 U3i»LllWBUfc*fc^^*y h^y 
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[0 0 4 6] JEfc2K±€>^#y hKt^f^hSM 

(PNA/DNA) rr*T% -7xi — -7<r>— &\b l,X& 

Wt UTIi, fttisVtfmWt (DNA) y 
tfmWt (RNA) T'o-T'&tf^T'^KflEB* (PNA) 
yn— ^^tft>©-C4>S. PNAJiDNAt^S^S 

4«ro^s (Tf^v, irr~* % f^y, s^b^v) 

£U TlEst (II) fc***v5#*«Jt**i-i-5-&rii 
*y =f5?^V^K-c*>5. 
[0 0 4 7] 
[ft 7] 




V 

OH 

[0 0 4 8] (5£tp TB a s e J liDNA*isfet5 4 

nm.nm.rn (7T=y, ^f-^ {rr=>» 

OW*t*»Sr*-f. *7c:p«:PNAcD«aftSr**5i- 0 ) 
PNAI1, MitftBOCSSMfiEfttFmo dg 

£5-?#5„ ^LXPNAI±DNA^RNA§©^©* 

■tf«©B|(#m»-f Safc^WttSr^ru, Jkff^T-t^*^ 

#«#jftKfS#«Si^fc fete D N A 7° o t SW-*^ 

*»iOM^5 ? KtRNA7 , B-^i«W-*«i 
^tcD^^y y b-bttmL,XPNAbn&3-*0mWt 
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*0tiaE*l©ft3fc»i:jai *a -7 b vxmW£h<r>x* 

fc, l.oiM»fl^ffi1I£;|xfcPNA:rB-:77W** 

^7 <Dn&mQ:$:®Z>%8ib LTIiDNA/n-y 
•o ^>RNA^B-^i:P#}Jl, PNA7"B-^05f5«S^@ 

fc>-fr<D— ofti^L-fcOtlD^W^^— A* (PNA* 
«) K* (S4l$fi) om&ttXibZ. P 

NAfS--©ft-;H©WAI4> MxliPNA7"B- 
^©N*« (DNA© 5 ' tC^^--/U-S* 
-^frv-Xx-C:/ (CH(NH 2 ) (C00H)CH 2 SH) 
r i-ejgjsg$tb5„ PNA^ci'-T'ON^O^f 
-YV^AtiU fliRfifPNAya— y©N*S©7 5 / 

otff45 rim5. SfcPNA7°n-yc0N*ffi 
COT 5 /aiM^(iN2H(CH 2 )20(CH2)20CH 2 COOHro J; 5 1^ 

^■f)— <n-fj>^it%/)vmb^:E^^, ^^XWJ^y* 
—<DT ^yMbx/7> : rs( ><D#;i'tf3ri//umb$;%.fc£ 
t2.ri-Cyy*-^LtPNA/n-y©N*ffllc 

^f-(y^$*sritT*lSo r<^#icyv* 

-7<D&tbVonb<D&mmL*mm^ffife<Dmmtz.v 

[0 0 4 9] *fcPNAtt*©j|iU6ftfcJ:oT»fcfcte» 
•f 5 ^Wttds id DNAi Jfc«f S b ttv 

P N A&^#> h y 7/W^BS^fi8 ({fiJxJiO . 1 w t % h 

izmmtz^bimt: t^, #u:n)7^tBS»fc» 

tH$*T*s< r ill, PNA*S©^f'fyai I t'© 
40 ^■d--/Hi<DlMtfcJ:5'>^^'^W«ttSrB6tr, PN 

<£> J: 9— gc9|6]±£EI5±T?$?$ IA\ SfeDNA^n 

— y-^R na7°o -ycD^atc^A ufc^^-— /ws i m 

PNAW^lcii^y/v-v^;/ h^j/ K«rflH-»fc» 
[0 0 5 0] SK^B-^i: Ltttg»^n-y|C|S!l 

3*ti\ Km • ^m^kbt^^-f^<omim%.b 
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*<?f-K HfcHt^^^K M*.tm#* mm. mm 

[0 0 5 1] «±RW Lfc«fe>f y htkWT'n 

[0 0 5 2] <t*Si©r. tt4^M{C*5V>T^B(C^3i 

mi&&<o^hv ink* i-?? vt-^yy ? 

7n t cv^ 7* y 94 H4 *s a v£3fc# 
(SNJt) Sr<t t)-S(Sj±$*-5^t^T?#5. 

co r> ^/^<nmfe\zib1t<>x&'P<D®M?tii> i ± life i 
LT t>3fS© 7 ^/W£* A-X{c7n -^lWKtr«|&f 

[0 0 5 3] EI5K, 5 7a -7TW CO 

—CfJSr^-t-. 05 (A) f4¥BE|-e*>9, HI 5 (B) 
^rcOBB»fS0-C-feSo roya-yrWli, Hffl 1 
0 b y ^^^(cfiaB$tvfc|lflg|5 12 

7 ^mvtzwmim^t^^ hv 9x^9-^1 2 

5 SrKttfc«3tS:*i-5. -?yV 9X125 (£,») (£ 
ioTSVMClBfi^tufc^i/H 2 714, 7|< i) ^x/-? 
9->$><DMmH (<!9fe#g|5) t LTRttfeftfcfc© 
T\ *<-^fittiS|-fo&»e>fc0, ^cOJgSl 2 9 (CftSffl 
10 3 C0*ffi^8ta Lfc«ISfCfc?, 0 1^10 3 COgffi 

9, 0r*tco[!flg|Hc7i3-7 (^0*) ri*@£$*v-C^ 
5. 

[0 0 5 4] t h V 9 X'<9-^&Mtfi-rz>#®tt > 7 



28 

gj&v>>(Dm-rz%:ft*mfe vx&tn-tz>%&*m^2w, 
;k ^y*— a**— k #y^.^i/^ N jpy^-^i/^, 

EP-UV^K SSMMflAmSfcA^S::*::* 
"CSS. UV^httTIi, mWJ4 
%&m¥xTi?V%k\si?x K 7*y-/p»BB-3!r** 
T^YW^Wh^^xy^n^-Uvyxy, 

[0 0 5 5] DEEP-UVl/^hHTIt, J#^§! 

wxhtLx, Mitf, ^y y u- 

20 ^ y k— # y ^^-/w^ y^o^t^/w^r hv, jsi 

t>\ y i - b y p< y f ^©aawiji 

^^•r/^co^ffl]©J^ l/-^ b^^r^ff 5 r t ftX 

^, ^iw^htuT, ^y tf— ^7i;- /k- 

3, 3' -v?7^Fv?7i^xwy > ioit^ #y 
> * * y ;Hi^ y 'yVflsm^mf* - 5. 

[0 0 5 6] ft*|ftfltfUftI|g£ UTIt, ^/7x7 
S, It, 2aa±©3tft-frBll«W9Sr2~l 0 

a»%ss-^*Lfc, jKy^^^/wr^ y k 

[0 0 5 7] 7n-7t^«)!felKcDKJ!£;^(0^tti 
3te#«lfcfT*^JSeiMi* J ^, "^hy 9*frt>(D%& 

[0 0 5 8] *K:±tBUfc***i-»4rffl^-C^ h y 9* 

'*9-is*w,f&-tz>—mjjfeb \,x\±mmm.m^- 
y Ltcmm^m±icy± y w^y*^- y vs<9- 

\i. Mm : £oi>?>&-7*y- : ?x9Zm\,^tcy*y})y9 

[0 0 5 9] ii-Cvhy^^l 2 5Sr#flgS{i: 

so Thy 9xi 2 5<D%mtm*.&.bteZ>, r<o«jig 
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v--7®wL*j^9Vx.y brnzm^xmnz-r zm^ 

V £ ftfc lift 3 :/ n - y^^ra x<r> £ C 9 

[0060] Jim, h\ mm^<o^mmm«(D 

[00 6 1] j^tC^oi/KOJiEB (@4BS®WSW8|5) * 
.*S**'firtl*4:©iia'frtJ*teJ:o-C«*:5. 
K*«r*AUT*S< ItT^x^ttl&LfcttT'D- 

[00 6 2] T ? y Mi*^r->iOKSgI^®tA 

»4, tuftvrcmzmnkisXtfyxmzm^zwr&ic 

<fe (WxliN- 0 - (7 5/xf;U) - y -7 5 / :/n 

7 Wfc^fc <«*.!* y - if V i/ Y*ri/7 n tVU h V * b 
Z-is-syl/m Z^ttisy>>X-yyy is y * 

&&ffi<Dfr&mb&J&£i£?>Zb\cJ:oxntj:5 Zb& 
v^vtcisx? is>4 5. 9 W 5 vvU- 4 - (-7 

[0 0 6 3] fc*5N-0- (T $ /if*) -y-T$ 



50 



; 7*a evu h y ^ h^->^7 ^ y y ~> K^^d 
f/W h y 7 h * is is 7 yRV* 9 W 5 is/U- 4 - (t 
K7x=^) y^w- hO«itttTIEcDiii9T*$) 

®N-0 (7?;xf/l/) -y-T^;v°ut?j\sb}}* 
b is is y is : 

(CH3O) 2S i C3H6NHC2H4NH2 
© y - 7 V is Y*isy°u \?;\> bV * h^isf? is : 
[0 0 6 4] 
10 lit 8 ] 

s\ 

(CH 3 0) 3 SiC 3 H 6 OCH 2 CH-CH 2 

[0 0 6 5] W 4- (-v W ? 

[0 0 6 6] 



Hfc9] 



0 



{CH 2 ) 3 -COO-N 



[0067] ±iaLfc®tew*®MS{c*3^T^dfv' 

S£Bffi*Bic:>gAL*:4&-g\ Kx^i/Ityn-^ 
5 Srffl l>TMf^ * T7kS££ fcfc*. 5 r b K 

[0068] *ftmtebLxmmmm&m^zm&. w 

X-tfOrganic Thin Films and Surface, Vol.20, Academ 

turn. t/'istf^i/^mtitinT $ j m^*mA-rz> ^ b 
±is ^«cD*&-g-tip]«ic7' $ j ism 

*^1TZ> isy lsft&m*m^XT 5 /*^>K*^«S: 
■C**. i:r5T*±IELfc:@ffi-cD'a-tga(O^AI±, H 
I±t b y fxMffc&KftteiXb ^\ -rbVPXT&rfc 

M-efetttfSffi*®^^ t°V3- h^x-f y73- bm 
mc&ft-rtu* J: < , ifc^h^ xM&&X'htitt-( 

[0 0 6 9] *fc, ^MSS^yn-ySr^-rS^ffi 
t LTtt^J^tf, #MBS6 0-0 1 5 5 6 O^StCfE 

so SrgAU *v^7; ;m*trr z^y^it^m^ts 
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[o o 7 o] *fc. i&Mm<D&mm*.&<»w&, m 
tmtt. facm^tz.mmmo-?' hi) * *M&m<Dmm* 

b <b^tg-e$>5o 

[0071] if*>b^tv^tf7°o-^ 
[0 0 7 2] v h y ^^/^-y©i)x/KDt^x^ 

[00 7 3] Jg#£ LTtt, ID 5 tc^-TS^i TfTfcffi 
[0 0 7 4] *x.A'W9-'(Xbl,Xtt* RltM&m. T 

1 £ 2 0 0 n mKTttS - i ^T*t £„ 

OumSkT, PlMb-FZ>m£t±Z:<Dm.&*2 0 0 ^ mJW 

[0 0 7 5] #**^©IS5!fl&tRl4, 05©«fc?Jc¥ffi 
Hfc*stf*±T#lRl-r*WW-?B«-f61!*, 

[00 7 6] ***ra©El»*, MJUtJ >fi 

tiLmbmife&tiz^ <> ^bomK&'pvGLwrtiA* 

/HSfWffiSt** ? i/KOftfti|®W 1/2-2 fifcoSSffllcfc 
[0 0 7 7] Plill »*^*3E#»»:|*£-r<&»& 
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-fvf, feSVMil cmx l cm) b-fZbs sytt 
b y T >v>r 5 ;* b y - £ LT«o«lt6Sr-t-^fc:*fc1-^ 
tt^b lOOjfiXlO 0^, $><5I^H S 10 0 OfflX 1 

JE^TF^©— iS^r 1~2 0 0 Pg1-5£^/Hffl 
©ERt£ 2 0 0m mEHTt-fSwasfi* U\ 

[0078] b v txomz mwmm*h<o& 

jfSt<(ll~20^mit5:tWSU^ HP 
*y bet UJjfeSrfflt^t:ro-^*«Sr /Htfltl&i- 

20 [ 0 0 7 9 ] ±1B©S* L^$5B <D±MX*<n V i 

/KD^^Sli, 200umX200dmX20/im, ti 

8oo P i *fc, r<of^x^ 

5?^/M?flW®tt (EllCOx) t»2 00,nntt 
5t6 2 5fi/cm 2 ©!7x^SfiS#^W, -f&fc> 
*>^"-^-i LT 1 02fi/cm 2 £ltCi^x/WfI$:f 
-f5T \"<i>mhtl?>„ -^A-Sr 1 32^)5 5 M m<D 

U b y 97,^9 — ><Dm.£&4 Mmit5t, 
/W^aiiO. Ipli/i0, ^rOfCfi 1 0 0 0 0 0 0 
30 jS/cmSir^S. 5(tmX5|imX4»m©^-= 

[0 0 8 01 *««fci3V^7'n-5 r »«, fcS^tt, 

z.ii<y x.fr<D®ftbmim&.b-rz>w&^(±, ±b<d%\- 
8Mao. lfnyj'Wi' (p n Hityy 

(nl) t45. T.by^^Sr#M&*^5 

i on lottfcflye-rswiicj&s. ^-r^^-ic 

T^Dr-f^yf-^^n^y bT-fsTtiT 
■C* SW y bfeSrffl^ryo-y^Sr ^^/u 
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p 1 0 n 1 rcO^Tft^/l^CD 

[0 0 8 1] #fStRl£ J;fttf. ««r©l£iS 9 Ht, WH^ 

[00 8 2] ^ S>* y hficttWfcW 

[0 0 8 3] tr5t**IililM^itH0 3i:lT 
l4^2<o^«tc*5^-C(i«®ti-7 h y 6 

[0 0 8 4] *&WX&Z.tllb7v— -7T V"(KW&+ 

< 1 1> l ttco^SflSjS*? UfcflHKSr'>* < b t> 1 «tti£& 
-TSo r. ±J6©J:5lc, #*&£*t$»«:W, -t* 

■CICJBJ* * ftX l> £ rf n - :/7 W CO 7" a - :/ as&fr $ 
ftT^5£^/H^LT$i?PI^Tfo<9, vh!)^^ 

^fCco&j&lcb, ±J£(D«t5^, hfeSrffi 
lr\h,tf, 

[0085] *^bjt-«. &m\cm<&-t-z>tcMcm&-r 

[0 0 8 6] £JlTHEKIi«ISrfcoT*5SWSrHte»lBfcR 



(18) 

[00 8 7] 2SJ6M l 
(1) 

£2 0#R!WTofc 0 jfcfc, ^Jf)8 Ot^PSLfclN* 

[0088] ( 2 ) 

TsyiSrte^ufcv?^* (n-/j- (7?;x 

fvl-) -v-7*$/7°c2tVwbypC h^v->7^) 
tf^7V*s/7*y : KBM6 0 3 ; {fig 

ft^Ii («c) tt») C0 1wt%*^fK5r^£T-C2B# 

zfc#»Lfc. jfc^-ercO&jfclChiH (1) T'#fcS«£r 
20 g*& (2 5t) t2 0MSlfci, 3l£±tfT\ 

7*=K£rl 2 O'ClcJP^Lfc^-^Vtf-ei^W^-^ 

i^^^">V'f 5 K (N-(6-Maleiniictocaproyloxy) succini 
raide;Doj i n#§S) (KI^EMCStK) £ 2 . 7 
mg#iU ^^-/W^/U^^rv-K (DMSO) 
/-/KOI : immc&1&mmit0. 3mg/ml£& 
5il«tfcEMCSi»ffltLt 0 %/fVfty7 
so y v^*aaSrffo7t^7^*«r^«)EMCS»*K:3[a 

liEMC s * *co-v W $ Kfi^*®tc#i£-r?) r b \z 

[00 8 9] (3) ~fxi — ^DNACO-p'^ 

dna &m&tfm*)%^xmm% 1 

40 figbfco ^*JSB?!I#-§- 1 CO— *RDNA*filCftDNA 

i o 1 -Mo dif ier) (^U-^y-y— ^ (G 1 e 
nResearch) ttSf) iotft- 
/P (SH) IfefALfc, l»^Taaf<0JK««fcfTV*D 

L, «TcoH^tc^V^fc 0 
S3JIJ## : 1 

5' HS- (CH2) 6-O-PO2-O-ACTGGCCGTCGTTTTACA 3 ' 
(4) B jyy V*-l£,fcSDNAli£tH, *3iO!S«- 
so (O^-g- 
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±!BBa?y#-§- 1 <o-*mD n Azmmmmm 4 o o m 

g/ml(C;i5J:5ICTE^IS (lOmM Tris- 
HC1 (pH8)/lmM EDTAtK^) tt&fl? 

[0090] ^!)t!)y7. 5 w t % % 7 . 5 w t 
%, f^v^ y =-;U7 . 5 w t %, X V±fS-jKSi: 

(I) -e^$^5Tir^^^T/U3-/U (^n n p^S : Tir 
fuy-;UEH ; )\m?y< isf^J/U («0 tfcM) 1 
w t%fc£tr*i8tt&JBjRU ±BDNA»«teJq;*.s 
-*lDNA©t«S«!8MMt/i5J;plcStL 
fc 0 r. Of£#cD*ffi55;f>«: 30~50dyne/c m<D 
mmPrehQ. 8cps (ESURMfff: 

($0 tt») -Cfcofco iOjKflcSr^^^* 
y KXy : B J C 6 2 0 ; V 

y^- : B J C 6 2 0 ; 3f-f S S (W) tfcK) 

Jfcr©Ay;l/^iy V^ — Ii3 6 0 X 7 2 0 d 
lC±|E (2) ^8OTl,fc;tf5;*««:3g*U /n-^i 

2~1. 5mm-t?feofco 47c* 
fyf-fV^lt 3 6 0 d p i 0*|b]{c:|41[hJCi*xKs' 
Vi/^2le]ro^tbffiS:tT^V\ 7 2 0 dpi©* 
|6]t£fi 1 |H]<D.XTK3'5r ^^O^ 5 HKO^attti^tr/i 9 

*fc„ **J±E7 p y^©iebm»^*>fc9©DNA7' 

^»tt<oatffi*f±i»e 2 4 P i -?;feo/-c„ 

[0 0 9 11 (5) s/drV;/^ 
1M NaCl/5 0mMyytifM (pH7. 0) 
L7V ftv ^Ctf 7 2 % * '>lkmT/uy 5 

[0 0 9 21 (6) ^if-v'a^afc 
B2?iJ#-§- 1 ©DNA iffi*W*«OIEJU*#t-S-*«l 
DNA£DNAgib-£j?£$ST-a-/£U 5' *«(cn-^ 

HJSfcft— #«DNA«r 1M NaC l/50mM!)y| 
ttftriK ( P H7. 0) te*»»*l<iM4:*«J:5lc.» 
#U iO»««t>|c±e (5) r#tyay*y^i 
L.fc7"D-y7W«»L, £i& (2 5*C) T-3B#fig 
,^-?\) ffjM-i,* l/RfcZn^ft. 7°u~ 
/7K^1M Na C 1 / 5 OmMV ^WSffiW. (p 



(19) 

H7. o) mm-^m^vxyu—^mwtii^-f]) 

& : ARGUS 5 0 (80 tbtl) «: 

[0 0 9 31 (7) mUk 

*«Mk-*«lD NAt y 1 <D$E 

^7*n— 7<Dxtfy hX*l±4 6 0 0CD*3t*T*fcofc 0 

a) ^©^Jjfy h#«f£R^-C;fcoT, Sfc-^Wl^l 
»7 0~10 0Mm©«Sirttfc5rt ( 

b) Wfe-rz>*i$y hb<DWH£tt&*<OXtfy he>WM 
£BM£LV\ jfel OO^m©^^-^^ ^ 

c) *^s/ hrofTir^iUoT^sr k&mbfrbtei 

20 fco 

[oo9 4] :©ittt/P-^7K±tM^yy 
4 x l * # s/ h © g mm *nt>it 3 ±-ctf» x 

[0 0 9 51 HJS^I 2 

(^-^15- KXy ^t«^jt|ttWa-y7K 
ffl) 

(1) -hffiUJSMl© (1) RXf (2) fc£<R«|CL 

30 bfco 

[0 0 9 61 (2) :/ti-:/DNA4>a-J& 
DNAS lij-&fi£mSrffl V ^TB3?iJ#-5§- 1-4 O— 
^-a-fifeLfc. fc*seai#-§- 1 ~ 4 
M 1 Tfflv^fcE5U#* l €rS*i: L, 1 ttSSE-ftS*fc 

3, *bT6ttaaE-fb***:fc©*BBW##4i:Lfc. 
4 fcSB?lJ#-§- 1 ~ 4 <D-&mD N A*ffi[CJ±D N A g ft 
^W^ftluTh i o 1 -Mo d i f i e r (G 
lenResearc httiJ) Jrfflt^flCioTf * 
40 -/U (SH) S^lALfc. ^^Tji^OJ3ft^?rtf^ 

sa^ij#-§- : 2 

5' HS- (CH2) 6-O-PO2-O-ACTGGCCGTIGTTTTACA 3, 
SHJIJ#-^ : 3 

5' HS- (CH 2 ) 6-0-P02-0-ACTGGCCGCIirTTTACA3' 
EW## : 4 

5' HS- (CH2) ^-O-POg-0-ACTGGC ATCTTG TTTACA 3' 
so (3) B J Xy (C.fcSDNAT'n-^cORtliJ, 43 
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±KEW#*l~4©— ;MfiDNA«rffll^T\ ±BSfc* 
«1© (4) fc|E«Lfc*jfeiPI«©*ifeTr4«SO(lt 

fee lk^X*m-7V>?\c±.ft, (i) ilUD^feT'f^b 

[00 9 7] (4) ^Pj/*yW 

1M NaCl/5 0mM!)yfiW (pH7. 0) 
»Kt?j5fc»U, #7**E*S«>DNA»J£«r55±teiSls^ 
55SLfc 0 ^Mf 7 2 % >7 v-jfcSf S ^tK^ 

[00 9 8] (5) M^y^f->3VS)6 
S2?iJ#-*§- 1 ©D N A fc*B«W*ttXBa59«r>r*-5-*«l 
DNASrDNAi»'frj5fc»-C^U 5' *«icn-^* 

it— #$KDNA£ 1M NaC l/5 0mM!Jy®Ii 
i(pH7. 0) fc**Wau MMifc*J:5fc»«| 
U (4) -e#£>*u;/5:7*n--7*7 Wf^'M' T'y^-fc? 

£ 1 M NaCl/50 mM V ^BfcKSfffc ( p H 7 . 

o) mmcxfm vx^-ymmt^zfv y^xi, 

ARGUS 5 0 ;Stt&*h=.^^ («) ttSU) 

U n-^5^B^j|i-57^^— fey btrgftVLfc 

#Ji:S*^«S!lftSrfflv>T3tfiLfc 0 

[00 99] ( 6 ) &m 

mmik-*mvNAh$B£-??fx-hz&&m%- i©d 

NA/n-^#j/ hX&4 6 0 0 cD^i^fe-SCD 
DNAT'o-T'O^tKs/ hT*fi, 28 00©i)ti^ 
DNA7"ci — ^^.^s' htll, 2 100iSiv-/f 

Ba?u# -§-4 cod n a x-tt&yt nmw £ *xfc ^ o fc 0 «± 
[oioo] mns,m 3 

(&ft^<£DNA7"n-7*(0&g<W<7VWv^ : >> hSttti 
WHO 
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(1) DNA7°ta-7*<7>g-J& 
KTfc*i-B5»J»#5 OE5y*frt-5— *HDNA*D 
NAitt-&j*«$:ffl^T-&jfcU ^Sr****** 
0. 2mg/mK 2mg/ml, 1 5mg/m ljc^i 
5i5l-TE^i (lOmM Tr i s-HCl (pH 
8) /ImM EDTA*»») WStfU ISOl^ 
«3tia©DNA^o-^»»S:WKUfc CE«ftfc«|& 

EJUS* : 5 
io 5' GCCTGATCAGGC 3 ' 

(2) B J7"y -yf-K is Ptttj 

7*y-fe!)>7. 5%, J£|f7. 5%, ft'^Ja-* 
7. 5%, ±B-*fcC (I) T*$nS«jg5r#1-57' 
tfl/y7/l'^-^ (f&o°p£ : 7tf ky-zl'EH ; ;i| 

fU ::<D*»S?«:±fB (1) T'f^Sbfc^SO. 2 m 
g/m 1 <r>-7u—Zf®WLKm7LX, *^S^0. 0 
2mg/ml (3juM) fc#RUfc. wCDfSffcSrJitE^ 

««ifffl^fc^/i'i?s? h7yy^i©^y^^y 

[0 10 1] Jfcte&T'y ^^ldA4f--fXcOT/l^5«$r 

T^/K^r^ ^SrtTofCo r r. T?co 7 # j/ 7 > 7 
tt, _t!B^y 3 60X720dp i CD2B&Tr7:<tfs> 

i\/k LIB J 6 2 0fflC0rtiSgc0-Y ^7 ^KT/U$«Ji}C 
30 [0 10 2] <OT/l>*Jfc±Kxtf «, hZtltcm 

mzfv—7%TEmm%mi<^x®t&^ s v^mmm^x 

9cD#:«te2 4fc 0 x.y y h/PT*fc5o tU3 60X7 
2 0dpi C95£gT?3 x 5 ><^<Dx. y Ticks' 

X-f ^^LfcT/P$«*S4ti:-C*>5*»?), 
2 4 (b°3ys/h/P) X (720X36 0) X (3X 
40 5) X 4tt= 3 7 3 ^1 

t*2>. -C0*C07°n-^^5^-r2 6 0 nm^fcl^ 

5®3t«*03^-f- o 

[0 10 3] ±|E (2) t^<R«©lftf^*, «S2m 
g/ml, 1 5mg/m 1 #*C07'd — T'^JBE^oV^T 

*f± 3 0(iM (0. 2mg /m 1 ) 22 5jiM 
(1. 5mg/ml) i:Lfc 0 &mW.frhmUZ*lfr7 

so ^«**«s*-f-»3tit«)i||f*SrH 3 (c^-T, 
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[0 104] (3) 

if ft # & J; S^T-a -^w^a^lifg* feftft 

s> hOt^t»iriRl«-C*>ofc e Sfc8g2 2 5 ,tMffl 
^fc&ffl^Tffrifc Lifers' hr±-T >-^^^y hiJtlfc 

[0 10 5] 3U6M4 

(1) g^n-y®^ 

Tr-y (glfe Taj fcEfO ^^StSlOme 
r (-g-^ip) , ol igoA (4 0-6 Ome r ;7r 
/l/Vv-Tttl) > po 1 y (dA) (3 0 0~4 0 0m 
e r ; ^rA-vv-TflJg) fir-ttt^JlT E»«-C#JRb 
*2 1 m g /m 1 t/iS i 9l« L, ft^Og 
*5«»^"o-^»jRS:ffl*Ufc 0 /ifc'lOmer©! 
aiB^IJ (E?9##: 6) tt£TF©ii*> -<?*><&. 
SE?lJ#-§-: 6 
5' AAAAAAAAAA 3 ' 

(2) rK-fAsf^y Vf x ) Vi? -(C J; 5 D N A^jKcoqt 
W 

^ytPV7. 5wtl«|7. 5wt%Xt^±iS- 
^ (!) -t^^ftST-fe^U'VT^a-A' (f8j.&£ : 
T-fef ; JHW7r>f^5*/W) lwt% 

Sr^tf7K*W«rffl* U, £©*»*-e±e- ( l) -Cfft* 
bfc#*©»tt^o-^»}RS:*»««iJi||5jo. lmg 

[0106] HJ60«J 3 t PMf h y y VicltiM Ufc# 

^-f X^«ea*Btt»CT**L/t. ^Mif 10 
me r .fcOU 0~6 Ome r <r>&Mfc-?u — ^figB LT 

-^TW^f^fc, tfc3 00~4 00mer©g 
EJUS* : 7 

NCys-NH (CH 2 ) 2 -0- (CH 2 ) 2-O-CH2CONH-ACTGGCCGTCGTTTTACAC 

sa?"j#-§- : 8 

NCys-NH (CH 2 ) 2~0- (CH 2 ) 2-0-CH 2 C0NH-ApTGGCCGTIGTTTTACaC 
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[0107] <omk-7v-?mwi*m^xw&L 

TElteLfc. 0i|SlUfc«K7'n-y»}Ki 0 0 ^ 1 £ig 
ffiHPLCT'MU atUl«r»»«i:«)Jt«fcJ:o-ctt 
-^co^j»r<D5fr*iSrf3^fc 0 &*Jji?ffiH PLC© 
^(±Jtt lMhP ^f-jVT 5 ^T-fey 1 - h Sra tf 7-70 

Wr*ixfci#x.fe*b5**DNAI»^H:ti«*ii1', J: 

mm-?v-7'<v7£m.zmMm3 tmmicLxn^tcm 

[0108] Hj&0!J 5 

(R/^BfPflc^W) StElfifcli© (4) fc&^T, 

ftV/<-i}>|C10», 9 0#, -ftSM (2 5t) Wl 

n-^*4SSro^-^Si:tOi^g-SJCf4 3 O^tliim 
TUTl^5*iSWe>*»fc*ofc. -*^B#rfl^l 0# 
-77 UjftmtefflKOZtliCtt^X, 7 0%g 

[0109] 3li60tJ 6 



(1) ±IBHJSM1W (1) (2) ££<|!fH§t£L 

x?u-?Tuy(m<o&mvm*ii&\sfciJ7*ifr*mn 

[0 110] (2) /n-^PNAOM 
TlESa?iJ#^ 7 St>* 8 ©ifeX EJiJSr^-r x-Y 
It (PNA) (B^-tyr^ («) ^fflS 
Lfc 0 r<DPNAIiN*ffl (DNACD5' 

8 <D P N A -7 u - ^ l4|B?iJ#-t 7 CD P N A ~f a - 
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(3) B J7 P yv*-{£j;5PNA7°t3-7*<oatffi, *5 
iE^OPNAyn-y^lOO/i 1©0. lwt% 

h v yjuramuc&mmmtf s o „ Mt ^swobm 

U *V^-C^y-fey^7. 5wt% S*7. 5wt 
%, 5wtl &tf±iE— j&5$ 

(I) f*Sn57*f- HXT/U=>-/W : Tir 

fl^/-^EH ; >y-S.*/l> (**) tt«) 1 

w t%«r£twk8ftt$r±|BPNA© h y 7^ofi^» 

i5ICillfc«, :«»»W^i3 0~5 0dy 
n/cmCDfflSfflrtX'fet), tfcttSlil~5 c p s©K 

[0 111] rroPNAyn-yi!^^ 
© (3) fciag^fc©£:GI*fcUC-hB (1) T*ffr&L 

#yT^y^lT| ( 3B#P B W0S^^>^-rt(^S 

[0 112] ^*5±IS7°y >#<Diakm®ftfotc<9<DP 
NA7 p a-^^c08ttiU:(4*5 2 4 p 1 Tfcofc. 
[0 113] (4) ^ny^f-y^jj 

1M NaCl/50mM!)>S8ffiffi(pH7. 0) 
*£$£T?i5fci£U #7^«*a<£PNA&#tfi£#«r5fe£ 
ICjfe^iK Lfc 0 7 2 % £ v-Jfilfif T/V-7* 5 

^*l§3K I Wcg LT 3WBU s'^-^j/^Sr 

[0 114] (5) Wyy^f-v'aySJS 

mm^r7<D p n a £fc*w*auaa5ij*#i-5-#*i 

DNAtDNAlft^jWIl^rtL, 5' 

5 Lfe-*iDNA*ftfc„ 

*«DNA* 1 OmM!) >m&ffim (pH7. 

0) fc**J»£5nM£*SJ:5K:*«*U (gftlm 

1) s r«DDNA^(pt±IES (4) xntcv'vy*:/ 
^ItfcPNAT'n-^rK SrSAU, SiB (2 5 

/p-^^ Sri omMy ^mmm (ph 

7. 0) j^Tmif LTPNA7'n-7'£yM'7'y ^ 
XLfca»ofc— #ilDNA&ifcV^IUfc. &lcgE7°n- 

i& : ARGUS 5 0 ; b^7* (ft) tfcK) £ 

[0 115] (6) 

aiiMk— *P DNAi y f-H h % SB?lJ#-S§- 7 CO P 
NA/o-^fli2 4 0 0<0*3t4-Cfcofc(D(C*)-LT 

i m.m ? * -v y j-smzm-f z> bws* scpna^o 

1 10 0-CfcofCo tl±<D^t/l^P 
NAT W ±^3fe£tttott©-#*DNA*##lWte|* 
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[0 116] * fc'M'r/y ^-f-tf— v'a yf©, &7.# 
y h;Wfc^7tLT^5#fic07 p n-7*TW Sr*5t® 

^HlfeWca^a 7°n -yr w -t?i±, 

a) (oxtfy htfm$n]&-T*$><?x. is 

^ 2 0 0 ai mCOffifflrt^fcS r. t s 

b) fflfe-TZxtf y h b<Dffll,C^ 1)5 0^©^- 

io c) h<Dfftmmox^?>z.b&mt>frkt£<3 
[0117] r©rifiyn-^7W it^^ ^ y ^ 

[0118] jEte^w^y yjn—fa ^ra£R#, xt* 

[0 119] &*SPNA7°n— T'WX/Jfs' hH/^HifeM 
flf>*^V>*S, *^ift.i4PNA/n-7'ttDNA 

[0120] HJ6#iJ 7 
30 (S?Bt^#*S'S£^ALfc7°n-7'TWffl7*7:y 

(1) -g-/&^a>?5&5;tf7 7.S& (5 OmmX 5 0m 

m) sr, 2 w t %&wt{ki- b y i?j*fcmwi*m^xm : g 

^Lfc„ ^#^v-SSr^Lyc^7 (v-^y 

j'T'y (fSf„^6 : KBM4 0 3 ; flMfcfl^IJH* 

S;^*h$t) * 1 w t 50wt%^/ -yUTK 

^MSr^iBTt?3Btra«#L, ±e^9^k***©^ 

Bfc^tr^a— ^--eft^u i o otts^Wi, 

(2) 7 y ^ Sr^ttS D E E P - UV 

wj>*y (^77^vh^7M#a^h) (ss 

fp!6:BK-7 3 9 P; £r 0 ftft^tt^ttM) *X b° 

Z<Dmm.Z*y b^U- bX'8 0W5ftffito?&l-Xm 
{k$-tirfc 0 DEEP-UVl3tiE4ffi^tlcmXl 
cmOWJlt, 0 5IC*i»75g^^i/l'M<DE(BI (X) 
so ASlOOjim, M^i/^WlOOMmXlOO 
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3rffl^TfgSW-&j!&U ^©#^ y-V*— 

8 O'C-C-3 0^»Uw-^ h£;*Wfc£-yr, 0f5t 

©gB^JT'^/l-tfS 2 5 0 Of@IB*$^ t?*-/V 

Cx/i/©tiiJ5 0f3!)7h;K P i) iH-gSix 

(0 12 1] (3) 1 0 nM<Du — ¥* >Bfc¥gm%'< 
•7*A>>Jx. y h-7"V (ffiSiife : B J C 6 2 0 : *\ 

S'KI-^bfco ^LTiife (1) (2) ffflfL 

tcmmzyv u «h©?^h;l, m®/* 

fc, fc*S 1 <>^;Uhtc *) (Dfelfcm-tm 5 0 p 1 T'fe5„ 
^fciOT-y >'^(DPttttl'IS:g^:i6*BfSli± 2. 5^mt 
S>-5„ ftlill 0 /iM©7 5 7 F I TC©7k^?££J3iJ©^ 

VB&tfT? 7 F I TCSrfflVfctOfiTk^ttTffctJ^V 

[0 12 2] (4) *3t5ia^ = V («) ttK) \Z 
- (75 /F I TCffl) 4r»*U fflf*l 0 OffiFfc-C* 

[0123] JHfeffl 8 

'(SUMS 7 ©S1£Srffl^fc:/n —fyv-i ©fS§?&tf 

( 1 ) Sttfeftl 7 t PMf^jfctcj; ^yy^hy^;* 
(BM) tt©S«£{ftf£Lfc 0 

(2) DNA/B-^t U"C 5 ' y^R 
St^^f-y ^U-VSr^-LTT? ySSr^bfc 1 8* 

ib<D*i)^-?- (RB^f## : 9) , ejus* 9 ©a- y=* 

7* (SB5U#-§-: io) > &tfgB?iJ#-i§-9CD;*-y =fV-{;i 
^fLX 2<@©5?^ K*S$^-^5'^-<D7 , o— 7* (83 

?U## : 1 1 ) (£T B *attM£32£tt4t< H P L C ^ 



(23) 

?!fti\ -*iDNAtfc5Ml 3mpl8-ss DNA 

©-^/i^-TVi^n-^v;/-!)-^ h<n— &<o)&Migffl\cft 
tottttfBMt&Z. SkTtCffflSftr : 9~1 1 ©t&SBS 

aii y ^-^©nHt&^-t-. 

IB?IJ#-§- : 9 

5' NH 2 - (CH 2 ) 6-0-P0 2 -0-TGTAAAACGACGGCCAGT3' 
BB5IJ## : 1 0 

5' NH 2 - (CH 2 ) 6 -0-P0 2 -0-TGTAAAAC£ACGGCCAGT 3 ' 
8B?lJ#-5§- : 1 1 
io 5' NH 2 - (CH 2 ) 6-0-P0 2 -0-TGTAlAACCACGCCCAGT 3 ' 

(3) ±IBgB?iJ#-^ 9 ~ 1 1 ©DNA7'n-7't£*|-LT 
3^**ttfc-;MSDNA*<&|£L*: e »CNa C 1 £ 
5 0mMOiS-^OTESft (pH8) tC s &DNA 
T'P-^^lDNAMilt^l OOxMi* 
5«fc5fc*»U DNAyn-^fStF-^iDNA 
J&ttSrIMSLfc. t UTDNA^n-^lfSWl 0 

0 v 1 l:ttt**©DNA7'D- ^fdffi^/.C— 
DNAZ-atff$m% 1 0 0 ^ UPX-T^L, £*©Jg; 

9 0t*>£> 2 5 < C4T*a:i»^iC2Bfra^l1-T^ 
20 *PU ^^©DNAyn-^t^c-^g^i:^ 

-f 7*y y b'&m&tzitit. ^^±iasa?ij#-§- : 9~ 1 1 

OtDNAT'n-ycA^^y K?rttfMSr, i/y 
•fey ^7. 5wt% I«7. 5wt%, 

-/p 7 . 5 w t %, xowaB-mw: ( I ) T*^ T 

tfUVJ/^-zV' (StTpi& : 7tfV/-^EH ; )W 
f7r-f^5M «*) tt» lwt%Sr-^tf*»K 
tCSnx, W^y s' K<0**IS*/5 S 8 uMiftiiSK 
lifibfe, ^*©DNA7'a-7'roMy!) y KSr-^tf 
^tub(0^^(0*ffi?5^tt{Brtvt 30~50dyne/ 

[0 1 2 4] h7°y -y$- : 

B J C 6 2 0 ; («0 tt$« ffl-f ^^^V^^r 

3iaffltu ^^©-r>'^^>-^ii±ia(0 3ao5^'i'y 
(2) ■cf^fifeU7tBMW-^f7^««sr-fes' m *TSB 

imnW^fr (H6C131) Icmf&Ltc* ^(CBH^IJ 
40 #-§-1 OODNAyn-^A^^i) j, KSr-&tf«P«* 
iSl^lJBtf^ai/HcPgrt^^JH 1 (136© 
13 3) fctt*&U MICSB?IJ#^-1 1 ©DNAT'n — y 

•f5 3?IJl©?:x/W (16©135) iC^Lfc, 

1 o© i/ulcM t-Cfsrtl-©^^ K®*££ 4 |e]qt 
tUL-T^l 0 0 p lflrtf&Lfc. ^©*|ilo(D^ai/K0 
*«©J|&2«-C*>5a*» mk®LX* { & <y*.;i>*m& Lit t 

«^$tvfc/N-i"yy s/ K«p»i±^*A'©Hpaja» 
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[0 12 5] 2 5t, ISlO 0%<DUUW. 

[0126] (4) &\cmm*8 o'comtx-i o#ra 

[0 12 7] ±IB (4) ©iffiaot')i;H'l»DN 

^^/KOjSStt J: t) $L*t5l-#S5 < * 9 , 
&&<a&l$— N A£-£tfi£?£<£> -7 i/^<0«^(73 

[0 12 8] (5) WCNa C 1 £5 OmM©Mt^ 
•tfTEjgjg (pH8) ^6e?lJ#-§-9<DDNA^n-^fc 
jTt*5^ffl*ltt«)-*«lDNASr*»jiflEiW 1 0 M M 
*fc<5J:5fc*#U w©»»te±ia (4) 
Mcx^v'iilALfc/c-^TK^ftai, 8 
Ot:^^ 2 5^;£T*2lf*ra^tfT|^MLW:7*y 
— v-3 ^RfcZfttt^tc,, o^T'2 0'C-ei0mM©N 
aC 1 Sr£tfTE««tt (PH8) tlf^2 0^ra 

[0129] ( 6 ) a C 1 £ 5 0 mMWjgft-e^ 

tf te»K ( P H8. o) ic, z^iiiin'y^-* 
^-hb-CUJ«)T^3tSr^-t-S s 2-^^/W-4, 6- 
tf* (4-N, N-v 5 ^^75 7 7a:x;W) t'VVy- 
J*T4*9<<Y («T TP2J £B§) 10 

y h^y V^O^y Kte«i9#»tfc. *fc_tiE (5) \Z. 

^WyhU ^©?x;H:tlTP2»100 
P l<5oW*SUfc©*>» &jK£l»±-f5fc#t£Sa?l 0 

o %<omm^-\ w-rt-c 5 a-isj&e u 

K:«»b*:44«St$©*lWJt (ign R p£ : IMT2 ; * 

y v<*jte#*5££4fc*L ffiF* : i o ofg v ntftmum 

m<D7 j/\<# — *czL—-y' (lgffl7-f^-4 5 5nm 
H5 9 5nm (SH) s ^-f?M?^7-620 
nm, ^Jtffl^y T-7W/W^-6 1 0 nm*>b7 2 5 
nm mm) ) ICICCD*^7 (fffiiS.£ : C 

24 0 0-8 7 ;m®*h-y- xtiM) h-i * -Vzfo 
± (f85.ft£ : ARGUS 5 0 ; ;*%fc 

25jimX25/im 1 -fyf^W— >ayX6 4, AR 



(24) 

G U S 5 0 C01#*M l"</l'tiM'gWtfe Ufc 0 
[0 13 0] -tWifg*. BB^-g-l lcODNA^n-^ 
5:^-8- 57 i^fefi, ^y^y^Kt |£|gpj 
1 2 0 0-1 5 0 0©**Sft*^***ixfc. - 
j>mm-% 9 W D N A -fn $ -frfc ? ^/M* fe> 

r±. 9 8oo~io3 o oroabta&gaMS&sft, *fc 

BBM#-§-l 0cDDNA:/n-:/£^£^fc!7^A';^£> 
Ht, 3 5 0 0-3 9 0 0 Stufc. 3EIC 

&H*@£TEijg»rf&£ffl^T3 5tT*l 0#«J8fci*L-C 
io TiaE*3tafi*Sraa3tUfci: -6, W?m%\ 0(DDNA 

[0 13 1] ift£><DJfe&#>6>, *H^J(C#5>7'n- 
■f if- f 3 VK/&<MT& JE tcSB?0#-§- 9 

[0132] j|JS#J 9 

(HiE^J 8 <7>:/n — T'TWcO^- r^i/^OTOfffl 

( i ) ms^i 8 1 mmc i^xsmm-^- 9 — 1 iodna 

[0 13 3] (2) 82?!J#-§"9— 1 l©DNA7c — ~7 
\Ctt U-C^^fBMtti 3 a«(0-*^D NA^fS L 
fc 0 Na C 1 £5 0mM©»are£tfTE»}R (pH 
8) \c±&.3Wm<o— *iDNA^«-*roitiSi 0 0 

(iSp n n£ : B J C 6 2 0 ; 3Hr/ V «*) It®) ffl-Y ^ 
^^y^5:3Wf U =&*<7)-('^i?^>'^(c±iB(7)3 

(1) fffltLfeififc7*y ^^fc-fey h L, SB^J#-§- 
9-1 1 (DDNA^n-yaSjg-g-bT^'Se^/MC^L 

xA/|Co# 1 0 0 p 1 -^o^Lfc. ^©NfjS-C#^x 

40 [oi34] o) #.Kmmw8bmmz.i,x&'>~/i> 

[0 13 5] HJ601J1 0 

so (siifiM 7 <Dmm<o v ^m.wvmMk&m) 
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(i) nmm tmrnzisX-fyyir^hi) 

[0136] (2) r©««©^7S'?-7 hV y?X& 

m-z>mf&-% it 2 2 ° x-fooxmmm i xm^y y ? 
[oi3 7] (3) mz.mmM7 tmmizLxn-yz 

F I TC<T>fcm&.*m^X9x.tl<^<D 

bLx&mic?*;u&ffi?Litmte$;m^z>m&\z.i-t> m 

ffl* 5 7ctf PS« $ ftfc<fc1t < T t> J: < , if L ^ 

ttUctt J: 9 t ftS,, *IU6«fcia« Ufc * 

5 0 * tf>£Jf ^{feSg § Jx5 * * & ttSVteffi 

[0138] SHtffll 1 1 

(1) mmm7 tmmcL.x77>y?^hv *y?x*m 

[0139] (2) 7?7M^Lfcv/7>"(^i 
* : K BM 6 0 3 ; ««fl:^HIK*a^tt») £ 1 w t 

%^-tz> iow f/o^^y — /ufc®m%mm.Tx 3 r# 

o B o* : B J C 6 2 0 ; 3Mr/ V Of*) ffl-Y V* * 

U HlfeM 1 Xm^tz^/U^zc yV7°V>- 

*<D^y v\mm Ltz 0 * fc±iE ( i ) xmn l^sis 

TkftM&titcx/y >tt&®%'£tsi'7 ^^yT'V^y'M 

mmzmmm 8 1 mmic ltm ufc. rwiM 2 5 

Itioo %oHa€S« fc 3 0 Lfc©*>, 



(25) 

4» 

[0140] (3) to^WS^l'-4- 

t %DM S 0^^jC*jj^»ft^ 5wt%t^5J;5 lc%£ 
Z<D®&%±t& (2) tmmcLX'd'Wx.y 
h7 , !)y ! ?f&^x/H^100p H-oMU oVT 
3 0*0, IS10 0%(Otf?atISW(-S«^ 2B#M*feB 

[0141] (4) DNA^n-^ir LT 5 ' *ffl^7K 

10 mmicv >mMt^f-/=f-u>^Lx^-/um^ 

Lit 1 8iftWty =*t- (E5U»* : 1 2) , 13 

?"J#^ i 2 y :*-v-tc$t lt i fla©* * K# 

S^y^T/ci-:/ (SBJiJ#-§- : 13), ,S.UWJ# 
■§-1 2©^-y =f^-(C*)-LT2<@cr)5?^ K# $ * 

vyfO^n-T' (BBJU*-^- : 1 4) (^T0*»« 
5$£HJt, HPLC^W-K) «rJB*L7i. EUTfcBai 
#■§• : 12-14 CDtSSgB^lJi: y ^er-^©«5t** 
-To 

B^IS* : 1 2 
20 5' HS- (CH 2 ) 6-0-P0 2 -0-TGTAAAACGACGGCCAGT 3 ' 
S3?U#-§- : 1 3 

5' HS- (CH 2 ) 6-0-P0 2 -0-i GTAAAACCACGGCCAGT 3 ' 
IB?IJ#-§- : 1 4 

5' HS- (CH 2 ) 6-0-P0 2 -0-TGTAIAACCACGCCCAGT 3 ' 

( 5 ) io mMco y >w&mmz±um&m% 1 2 ~ 1 

4©#*©DNA7 , o-7'%ft||» 1 0(iMi/i5 
JSM 8 t |r)#(C LT±fB (3) T-ffr&Lfc^KcQ^A- 

^§*X^^ofc e ^©^3 010, Sft 1 0 0%(731H 

[0142] (6) SB?lJ#-^l 2«DNA7 P n-^{C*J- 
br3fe^#B*IW/i-*«[DNASr*figU, N a C 1 £ 5 
40 OmMWStt^tfTESKt, i(D-*^DNASr* 

IB (5) T*#fcDNA^P-y^S«^g^L, 8 0 
t;~2 5 < C*-C2^Pfl^ttT|^ML > M^J^f- 
-> 3 V^rfr^ofc,, j^tCNa C 1 1 0 mMOjgft-e-^ 
trTE^ffi (pH8) Srffl^T2 0tt*2 05)ffil«5; 

[0 14 3] (7) /^^y y KtcW^-*W-hU 
T «: C»T^7t^-r Sl*^t?$> 5 Y O Y O - 1 * N a 
so C 1 5 0 mM-C^tf T E*ttte» 1 0 
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vMbt£Z£5\mteVtc (PH8) . iO»«*±B 
(2) iRMHcUT^V^*? h7"D >*£J8^T± 

ie (6) <Dfamznte<>tcm&<D i &<}=.Mc > loop 
i ^o#ws l, nife^j 8 1 mmc LT%ft*m&%m t 

(BfSijg:7w/i^— Srttffl) o 4*5Ar gus50© 
[0 14 4] BE5U#-§-l 4©DNA7'n-y 

«©, 1 8 0 0~2 0 o 0<D&ft3a*flMSfSi;*;h,fc„ - 

7 50 0~8 0 0 0©«3S«^Jl, *fc 
BBJlJ#-§-l SWDNA^n-r/^^itifc'^/U^k 
(4, 3 1 0 0-3 3 0 OO&ft&mtfmm&fllZo HtC 
Hffi&TE««»c«:JB^T3 5"Ct?l O^F B »LT» 
««*aMESrSI^UfciC5,'E5!(#^l 3©DNA^ 
a 7 */l>faht±s< y 7 if 7 7 V Yh m 

[0 14 5] fc, *HJfe^J^57°n- 

[0146] 1 2 

( 1 ) HJ6M 1 1 t UTBE?IJS# 12~14WD 

[0147] (2) 2~1 4©DNA/n- 

T^** U-C^tt*«j/j; 3 1I©-*1DN A L 
fc, N a C 1 £r 5 0 mM<D{gg-T?^tf T E^JStC±|5 3 
lg©-*iD N A 1 0/iMt/«C5#lC 

^Lfco W*©-*iDNAM©p HIJ8ffc 
So '<-?As*Jx.y h7°V>7~ : B J C6 2 

0 ; **rsis (ft) #M) mj^ttxrzsmmm. 

U &#(D-i 1/7 7 1^7 £±15© 3i©-^iDNA^ 

ro^yKfcS6*Lfc. 4fc±fS (1) 
■79>fi£±yh^ E5Uftl2~14©DNA7'n 

*^DNASr-^tj>^^Sr locD^^/Hcot lOOp 1 

lift* * fcTV-t/T W ? ^/M^giJM 

[0 14 8] (3) &KH160i|l 1 bmmcl,T<&?=. 

1 iHiiat.YOYO - li£?££=&*i 
£frfcofc 0 ±T<0^^yW^ib7 5 0 0-8 
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[oi49] mmm 1 3 

(1) HJSM7© (2) »E*g«e:^oT'^7s/^v 

[0150] (2) 3U60«7« (1) ©IB«K&oT, 
10 i tK ^ L 7 l/it-SVo (v-^Pv'K^v' 

(fS(S£ : KBM4 0 3 ; ftjfiWk^Xjttta^ftt 
ffi) <D 1 w t %7KSfWSrSI*T-C 1 ttmHtft UT, S£f 

T*r(D^^(C±S2 (1) T«ffltlfcBtB^i?aTT*3 

U 1 2 0tt'5M'<-^U -7^/H£ 
E(c^j}f^r^SSra|Abfc 0 £ dBf^-CBMSffiWTkfc 

[0 15 1] (3) ±fE|HJ£#ij8<Z> (3) £t>* (4) (£ 
B*Lfc#ifcJz:f(£oT\ BB?iJ#-g-: 9-1 1©DNA/ 

[0152] ( 4 ) Sa?lJ#^- 9 KM U-Cffi*tW**«E 
5KSr*rf-4-*«DNAS:DNAe«^rii*-C^-j*U 

5' ^-y-y— /UT5: >-y >*-^ltt h7 

fco r©SI^-ft;-*^DNA>lrNa C 1 *5 OmM©I 
«T^tfTE»« (pH8) Jc:*il*ailEiW2 MMtiS 
i5fc»WU7t. rcD^fg(C±|B (3) tffeDNAT" 
o-^i&fr3KRS:a«[L, 8 0t3>ib2 5 , C*-C2I*P| 

fc, ^CfT'D-T'Tl/'f^lOmM NaCl/TE 
ttffiffi (pH8) ^^X2 9 < Ct2 0»»LT7" 
o-7SttA^y!)^XUi^o fc-*^ D N A * 

[0 15 3] (5) igm 
*«Mfc:-*«DNA fc^^y^-C4>5iaW#-»9 OD 
NA7°n-ySr^$-arfc!7ai/^fc|i8 5 0 0-9 4 
0 0 <Di£ft A#?itl& $ tvfc 0 * fcSBMS-g- 1 0 ©DNA 
7°u — 7'%%g&£-&ft$ ^/l^fete2 800 — 3400 
«*3tfi^«^$^*itgB?IJ##l 1©DNA7'd — 7* 
Sr^^-tirfc^^^^ttl 2 0 0—1 5 0 0®*©* 
3t*U*4B«*iX3!cd»ofc 0 *fc±f5^n-yr W5r 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
spotting, in high density, a probe for detecting a target 
single-stranded nucleic acid, for determining base 
sequence, and so on, by supplying and attaching liquid 
which contains a probe which binds specifically to a 
target material onto solid phase surface by the ink jet 
method. 

SOLUTION: This method comprises supplying liquid 
which contains a probe (e.g. singlestranded nucleic acid 
probe) which is capable of specifically binding to a target 
material to a bubble jet head 1 05 which is a kind of ink 
jet head and has a mechanism which gives thermal 
energy to the liquid and exhausts it, followed by 
exhausting and attaching the liquid onto the surface of a 
solid phase 103 such as a transparent glass plate as a 
droplet 104 by the ink jet method. This method allows 
spotting of a probe onto a solid phase to produce a 
probe array useful for detection of a target single- 
stranded nucleic acid and specification of base sequence 
of a target single-stranded nucleic acid. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The spotting method to the solid phase of the probe characterized by having the process which the 
liquid which contains a combinable probe specifically to the target matter is supplied [ process ] to a solid 
phase front face by the ink-jet method, and makes it adhere to this solid phase front face. 
[Claim 2] The spotting method according to claim 1 that this probe is a single strand nucleic-acid probe. 
[Claim 3] The spotting method according to claim 2 that this single strand nucleic-acid probe contains a 
single stranded DNA probe. 

[Claim 4] The spotting method according to claim 2 that this single strand nucleic-acid probe contains an 
RNA probe. 

[Claim 5] The spotting method according to claim 2 that this single strand nucleic-acid probe contains a 
single strand PNA probe. 

[Claim 6] It is the spotting method according to claim 2 which is that to which this solid phase front face and 
this single strand nucleic-acid probe have a functional group respectively, and these functional groups react 
by contact. 

[Claim 7] The spotting method according to claim 6 that the functional group which this solid phase front face 
has is a maleimide machine, and the functional group which this single strand nucleic-acid probe has is a thiol 
(SH) machine. 

[Claim 8] It is the spotting method according to claim 7 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 

[Claim 9] It is the spotting method according to claim 7 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 

[Claim 10] The spotting method according to claim 7 to which the maleimide machine on this glass substrate 

and the thiol group of this single strahd nucleic acid are made to react at least for 30 minutes. 

[Claim 11] The spotting method according to claim 10 that this single strand nucleic acid makes this 

maleimide machine and this thiol group react to an end for at least 2 hours or more including the single strand 

PNA probe which has a thiol group. 

[Claim 12] The spotting method according to claim 11 that the thiol group of this single strand PNA probe end 
is what is introduced by combination of the cysteine by the side of the amino terminus of a single strand PNA 
probe. 

[Claim 13] The spotting method according to claim 6 that the functional group which this solid phase front 
face has is an epoxy group, and the functional group which this single strand nucleic-acid probe has is an 
amino group. 

[Claim 14] It is the spotting method according to claim 13 which this solid phase is a glass plate, and this 
epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of this 
glass plate, and this compound and this glass plate are made to react, and is introduced. 
[Claim 15] This epoxy group is the spotting method according to claim 13 introduced by the application of a 
up to [ this solid phase of the polyglycidylmethacrylate which has an epoxy group ]. 

[Claim 16] this liquid — this liquid — ^receiving — a urea — 5 - 10wt% and a glycerol — 5 -r 10wt% and a 
thiodiglycol — 5 - 10wt% and acetylene alcohol — 1 wt% — the included spotting method according to claim 1 



[Claim 17] The spotting method according to claim 16 which is what has the structure by which this acetylene 
alcojhol is shown by the following general formula (I). j 
[Formula 1] 




R.-A-O^CH -CH «-O^H 
R 4 

(R1, R2 t R3, and R4 express an alkyl group among the above-mentioned formula, and m and n express an 
integer, respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is m or nO.) 
[Claim 18] The spotting method according to claim 2 that the concentration of this single strand nucleic-acid 
probe in this liquid is 0.05-500microM. 

[Claim 19] The spotting method according to claim 18 that the concentration of this single strand nucleic- 
acid probe in this liquid is 2— SOmicroM. 

[Claim 20] The spotting method according to claim 2 that the length of this single strand nucleic-acid probe is 
2 - 5000 base length. 

[Claim 21] The spotting method according to claim 20 that the length of this single strand nucleic-acid probe 
is 2 - 60 base length. 

[Claim 22] The spotting method according to claim 1 that this ink-jet method is a bubble jet process. 
[Claim 23] The spotting method according to claim 1 that this probe is the oligopeptide or polypeptide which 
has a specific amino acid sequence. 

[Claim 24] The spotting method according to claim 1 that this probe is protein. 
[Claim 25] The spotting method according to claim 24 that this protein is an antibody. 
[Claim 26] The spotting method according to claim 24 that this protein is an enzyme. 
[Claim 27] The spotting method according to claim 1 that this probe is an enzyme. 

[Claim 28] The spotting method according to claim 1 of spotting this liquid by the density of 10000 or more 
per 1 square inch on this solid phase so that it may become the spot which became independent mutually. 
[Claim 29] This solid phase is the spotting method according to claim 1 of having the surface characteristic 
with an evenly uniform front face. 

[Cl^im 30] The spotting method according to claim 29 of spotting so that the interval of the adjoining spot 
may become more than the maximum width of this spot. 

[Claim 31] The spotting method according to claim 30 blocked so that a nucleic acid may not adhere to parts 
other than a spot on this front face of solid phase. 

[Claim 32] The spotting method according to claim 31 by which this blocking is attained by the cow serum 
albumin. 

[Claim 33] The spotting method according to claim 1 that this solid phase is divided by the matrix arranged in 
the shape of a pattern on the front face, is equipped with two or more wells which use as a base this solid 
phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to each well. 
[Claim 34] The spotting method according to claim 33 that this solid phase is optically transparent and this 
matrix is shading nature. 

[Claim 35] The spotting method according to claim 33 that this matrix contains a resin. 

[Claim 36] The spotting method according to claim 33 that the front face of this matrix is hydrophobic. 

[Claim 37] The spotting method according to claim 33 that the base of this well is hydrophilic. 

[Claim 38] The spotting method according to claim 33 that the thickness of this matrix is 1-20 micrometers. 

[Claim 39] The spotting method according to claim 33 that the longest width of face of this well is 200 

micrometers. 

[Claim 40] The spotting method according to claim 33 that the width of face of this matrix is 1/2 of the 
longest width of face of this well - double precision. 

[Claim 41] The probe array characterized by having the spot of the probe which has been independent 
mutually to two or more parts on the front face of solid phase by the density of 10000 or more pieces in a 1 



square inch. 

[Claim 42] This! solid phase is a probe array according to claim 41 whjch has a flat front face and has the 
uniform surface characteristic. 

[Claim 43] The; probe array according to claim 42 this probe of whose is a single strand nucleic-acid probe. 
[Claim 44] The; probe array according to claim 43 in which this single istrand nucleic-acid probe contains a 
single stranded DNA probe. 

[Claim 45] The probe array according to claim 43 in which this single strand nucleic-acid probe contains a 
single-stranded-RNA probe. 

[Claim 46] The probe array according to claim 43 in which this single strand nucleic-acid probe contains a 
single strand PNA probe. 

[Claim 47] The probe array according to claim 43 which this single strand nucleic-acid probe has combined 
with this solid phase front face according to covalent bond by the reaction of the functional groups which this 
solid phase front face and a single strand nucleic-acid probe have respectively. 

[Claim 48] The probe array according to claim 47 whose functional group which this single strand nucleic-acid 
probe has the functional group which this solid phase front face has is a maleimide machine, and is a thiol 
(SH) machine. 

[Claim 49] The probe array according to claim 48 which this single strand nucleic-acid probe is a single strand 
PNA probe, and has a cysteine residue in an amino terminus side. 

[Claim 50] The probe array according to claim 47 whose functional group which this single strand probe has 
the functional group which this solid phase front face has is an epoxy group, and is an amino group. 
[Claim 51] The probe array according to claim 42 formed of grant of a up to [ this solid phase of the liquid 
with which this spot contains a nucleic-acid probe ]. 

[Claim 52] The probe array according to claim 42 this probe of whose is the oligopeptide or polypeptide which 
has a specific amino acid sequence. 

[Claim 53] The probe array according to claim 42 this probe of whose is protein. 
[Claim 54] The probe array according to claim 53 this protein of whose is an antibody. 
[Claim 55] The probe array according to claim 53 this protein of whose is an enzyme. 
[Claim 56] The probe array according to claim 42 this probe of whose is an antigen. 

[Claim 57] The probe array according to claim 42 whose interval of this spot is more than the longest width of 
face of this spot. 

[Claim 58] The probe array according to claim 41 each spot of whose this solid phase is divided by the matrix 
arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a base 
this solid phase front face that it comes to expose in the shape of a pattern, and corresponds with the 
position of each well. 

[Claim 59] The probe array according to claim 58 this probe of whose is a single strand nucleic-acid probe. 
[Claim 60] The probe array according to claim 59 in which this single strand nucleic-acid probe contains a 
single stranded DNA probe. 

[Claim 61] The probe array according to claim 59 in which this single strand nucleic-acid probe contains an 
RNA probe. 

[Claim 62] The probe array according to claim 59 in which this single strand nucleic-acid probe contains a 
single strand PNA probe. 

[Claim 63] The probe array according to claim 62 which this single strand nucleic-acid probe has combined 
with this solid phase front face according to covalent bond by the reaction of the functional groups which this 
solid phase front face and a single strand nucleic-acid probe have respectively. 

[Claim 64] The probe array according to claim 63 whose functional group which this single strand nucleic-acid 
probe has the functional group which this solid phase front face has is a maleimide machine, and is a thiol 
(SH) machine. 

[Claim 65] The probe array according to claim 64 which this single strand nucleic-acid probe is a single strand 
PNA probe, and has a cysteine residue in an amino terminus side. 

[Claim 66] The probe array according to claim 63 whose functional group which this single strand probe has 
the functional group which this solid phase front face has is an epoxy group, and is an amino group. 
[Claim 67] The probe array according to claim 58 formed of grant of a up to [ this solid phase of the liquid 
with which this spot contains this nucleic-acid probe ]. 

[Claim 68] The probe array according to claim 58 this probe of whose is the oligopeptide or polypeptide which 



has a specific amino acid sequence. 

[Claim 69] The probe array according to claim 58 this probe of whose is protein. I 

[Claim 70] The probe array according to claim 69 this protein of whose is an antibody. 

[Claim 71] The probe array according to claim 69 this protein of whose is an enzyme. 

[Claim 72] The probe array according to claim 58 this probe of whose is an antigen, j 

[Claim 73] The probe array according to claim 58 this matrix of whose is shading nature. 

[Claim 74] This solid phase is a transparent probe array according to claim 73 optically. 

[Claim 75] The probe array according to claim 58 in which this matrix contains a resin. 

[Claim 76] The probe array according to claim 58 in which this probe has adhered only to this well. 

[Claim 77] The probe array according to claim 58 whose thickness of this matrix is 1-20 micrometers. 

[Claim 78] The probe array according to claim 58 whose longest width of face of this well is 200 micrometers. 

[Claim 79] The probe array according to claim 58 whose intervals of this well are 1/2 of the longest width of 
face of this well - double precision. 

[Claim 80] The probe array according to claim 41 which has at least two spots which consist of probes of a 
mutually different kind. 

[Claim 81] The manufacture method of the probe array which is the manufacture method of the probe array 
which has the spot which contains a combinable probe independently specifically to the target matter in two 
or more parts on the front face of solid phase T and is characterized by having the process which makes the 
liquid containing this probe supply and adhere to the position on this front face of solid phase using the ink- 
jet method. 

[Claim 82] The manufacture method according to claim 81 that this probe is a single strand nucleic-acid 
probe. 

[Claim 83] The manufacture method according to claim 82 that this single strand nucleic-acid probe contains 
a single stranded DNA probe. 

[Claim 84] The manufacture method according to claim 82 that this single strand nucleic-acid probe contains 
an RNA probe. 

[Claim 85] The manufacture method according to claim 82 that this single strand nucleic-acid probe contains 
a single strand PNA probe. 

[Claim 86] It is the manufacture method according to claim 82 which is that to which this solid phase front 
face and this single strand nucleic-acid probe have a functional group respectively, and these functional 
groups react by contact. 

[Claim 87] The manufacture method according to claim 86 that the functional group which this solid phase 
front face has is a maleimide machine, and the functional group which this single strand nucleic-acid probe 
has is a thiol (SH) machine. 

[Claim 88] It is the manufacture method according to claim 87 which this solid phase is a glass plate, and the 
this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 
[Claim 89] It is the manufacture method according to claim 87 which this solid phase is a glass plate, and the 
this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 
[Claim 90] The manufacture method according to claim 87 to which the maleimide machine on this glass 
substrate and the thiol group of this single strand nucleic acid are made to react at least for 30 minutes. 
[Claim 91] The manufacture method according to claim 87 that this single strand nucleic acid makes this 
maleimide machine and this thiol group react to an end for at least 2 hours or more including the single strand 
PNA probe which has a thiol group. 

[Claim 92] The manufacture method according to claim 91 that the thiol group of this single strand PNA probe 
end is what is introduced by combination of the cysteine by the side of the amino terminus of a single strand 
PNA probe. 

[Claim 93] The manufacture method according to claim 86 that the functional group which this solid phase 
front face has is an epoxy group, and the functional group which this single strand nucleic-acid probe has is 
an amino group. 

[Claim 94] It is the manufacture method according to claim 93 which this solid phasfc is a glass plate, and this 
epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of this 



glass plate, and this compound and this glass plate are made to react, and is introduced. 

[Claim 95] This epoxy group is the manufacture method according to claim 93 introduced by the application of 
a up to [ this solid phase of the polyglycidylmethacrylate resin which has an epoxy group ]. 
[Claim 96] this liquid — this liquid — receiving — a urea — 5 - 10wt% and a glycerol — 5 - 10wt% and a 
thiodiglycol — 5 - 10wt% and acetylene alcohbl — 1wt% — the included manufacture method according to 
claim 82 

[Claim 97] The manufacture method according to claim 96 which is what has the structure by which this 
acetylene alcohol is shown by the following general formula (I). 
[Formula 2] 

r z -6-o-(;CH 2 -ch 2 -o4h 

R 3 -j-O^CH 2 -CH 2 -O^H 
R 4 

(R1, R2 f R3, and R4 express an alkyl group among the above-mentioned formula, and m and n express an 
integer, respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is m or nO.) 
[Claim 98] The manufacture method according to claim 82 that the concentration of this single strand 
nucleic-acid probe in this liquid is 0.05-500microM. 

[Claim 99] The manufacture method according to claim 98 that the concentration of this single strand 
nucleic-acid probe in this liquid is 2-50microM. 

[Claim 100] The manufacture method according to claim 82 that the length of this single strand nucleic-acid 
probe is 2 - 5000 base length. 

[Claim 101] The manufacture method according to claim 100 that the length of this single strand nucleic-acid 
probe is 2 - 60 base length. 

[Claim 102] The manufacture method according to claim 81 that this ink-jet method is a bubble jet process. 
[Claim 103] The manufacture method according to claim 81 of spotting the liquid containing this single strand 
nucleic-acid probe by the density of 10000 or more per 1 square inch on this solid phase so that it may 
become the spot which became independent mutually. 

[Claim 104] The manufacture method according to claim 81 that this probe is the oligopeptide or polypeptide 
which has a specific amino acid sequence. 

[Claim 105] The manufacture method according to claim 81 that this probe is protein. 

[Claim 106] The manufacture method according to claim 105 that this protein is an antibody. 

[Claim 107] The manufacture method according to claim 105 that this protein is an enzyme. 

[Claim 108] The manufacture method according to claim 81 that this probe is an antigen. 

[Claim 109] This solid phase is the manufacture method according to claim 81 of having the surface 

characteristic with an evenly uniform front face. 

[Claim 110] The manufacture method according to claim 109 which blocks so that a nucleic acid may not 
adhere to any parts other than the part by which this single strand nucleic acid is fixed, after making this 
single strand nucleic acid fix to solid phase. 

[Claim 111] The manufacture method according to claim 110 of having the process to which this blocking dips 
the solid phase to which this single strand nucleic acid was fixed in bovine-serum-albumin solution. 
[Claim 112] The manufacture method according to claim 111 that the concentration of this bovine serum 
albumin is 0.1 - 5%. 

[Claim 113] The manufacture method according to claim 1 1 1 of performing being immersed [ solution / 
bovine-serum-albumin / of this solid phase ] for at least 2 hours. 

[Claim 114] The manufacture method according to claim 109 of spotting so that the interval of the adjoining 
spot may become more than the maximum width of this spot 

[Claim 115] The manufacture method according to claim 81 that this solid phase is divided by the matrix 
arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a base 
this solid phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to each 
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well. 

[Claim |1 16] The manufacture method according to claim 115 'that this solid phase is optically transparent and 
this matrix is shading nature. 

[Claim ;1 17] The manufacture method according to claim 115 that this matrix contains a resin. 

[Claim1118] The manufacture method according to claim 115:that the front face of this matrix is hydrophobic. 

[Clairrii119] The manufacture method according to claim 115;that the base of this well is hydrophilic. 

[Claim 120] The manufacture method according to claim 115 that the longest width of face of this well is 200 

micrometers. 

[Claim 121] The manufacture method according to claim 115 that the width of face of this matrix is 1/2 of 
the longest width of face of this well - double precision. 

[Claim 122] The manufacture method according to claim 115 that the thickness of this matrix is 1-20 
micrometers. 

[Claim 123] The manufacture method according to claim 115 which forms this matrix pattern by the photo 
lithography method. 

[Claim 124] The manufacture method according to claim 123 of having the process which removes the 
pattern of this photoresist after this photo lithography method carries out patterning of this resin layer by 
using as a mask the pattern of process; which forms a resin layer in the 1st front face of this substrate, forms 
a photoresist layer on this resin layer, is exposed in the shape of a pattern, develops this photoresist layer so 
that it may correspond to this matrix pattern, and forms the pattern of a photoresist on this resin layer, and 
this photoresist. 

[Claim 125] The manufacture method according to claim 123 of exposing in the shape of a pattern and having 
the process to develop so that this photo lithography method may form a photopolymer layer in the 1st front 
face of this substrate and may correspond this photopolymer layer to this matrix pattern. 

[Claim 126] The manufacture method according to claim 125 that this photopolymer layer is a thing containing 
UV resist, a DEEP-UV resist, or ultraviolet-rays hardening resin. 

[Claim 127] The manufacture method according to claim 126 that this UV resist is an cyclization 
polyisoprene-aromatic screw azide system resist, a phenol resin-aromatic azide compound system resist, or a 
novolak-resin-diazo naphthoquinone system resist. 

[Claim 128] The manufacture method according to claim 126 that this DEEP-UV resist is a radiolysis type 
resist or a dissolution inhibitor system resist. 

[Claim 129] this radiolysis type polymer resist — a polymethylmethacrylate, a polymethylene sulfone, poly 
hexafluoro butyl methacrylate, the poly methyl isopropenyl ketone, or bromination — the manufacture method 
according to claim 128 which is at least one chosen from a Polly 1-trimethylsilyl propyne 
[Claim 130] The manufacture method according to claim 128 that this dissolution inhibitor system resist is 
cholic-acid o-nitrobenzyi ester. 

[Claim 131] The manufacture method according to claim 126 that this DEEP-UV resist is the polyvinyl phenol 
-3, a S'-diazide diphenyl sulfone, or a glycidyl methacrylate. 

[Claim 132] The manufacture method according to claim 125 which carries out the postbake of the matrix 
pattern formed by patterning of this photopolymer layer further, and raises the water repellence of this matrix 
pattern. 

[Claim 133] The manufacture method according to claim 115 which introduces into this solid phase front face 
the functional group which this probe has, and the functional group which can form covalent bond in advance 
of formation of this well. 

[Claim 134] The manufacture method according to claim 115 which introduces into this solid phase front face 
the functional group which this probe has, and the functional group which can form covalent bond after 
formation of this well. 

[Claim 135] The manufacture method according to claim 134 which gives the solution containing the 
compound for introducing this functional group into this solid phase front face to this well. 
[Claim 136] The manufacture method according to claim 135 of performing grant to the well of this solution 
using the ink-jet method. 

[Claim 137] The manufacture method according to claim 136 which is the silane coupling agent in which this 
solution contains the silane compound which has an epoxy group or an amino group in a molecule. 
[Claim' 138] The manufacture method containing the compound which this solution can react [ compound ] 
with the amino group on a glass substrate, and can make a maleimide machine introduce on a glass substrate 



according to claim 136. 

[Claim 139] The manufacture method according to claim 138 that this compound is N-maleimide KAPURO 
yloxy succihimide or $UKUSHIIM[JIRU-4-(maleirnide phenyl) butyrate. 

[Claim 140] Each spot and this sample of the probe array which has the probe specifically combined to the 
target matter which rriay be contained in the sample as two or more spots wjhich became independent 
mutually on solid phase are contacted. In the method of detecting a reactant with this target matter and this 
probe, and detecting the existence of this target matter in this sample on this solid phase The method of 
detection of the target matter characterized by being formed when each of this spot spots the liquid 
containing this probe on solid phase by the ink-Jet method. 

[Claim 141] The method of detection according to claim 140 this probe of whose this target matter is the 
target single strand nucleic acid equipped with the predetermined base sequence, and is a target single strand 
nucleic-acid probe which has a complementary base sequence to this base sequence. 

[Claim 142] The method of detection according to claim 141 with which this single strand nucleic-acid probe 
contains a single stranded DNA probe. 

[Claim 143] The method of detection according to claim 141 with which this single strand nucleic-acid probe 
contains an RNA probe. 

[Claim 144] The method of detection according to claim 141 with which this single strand nucleic-acid probe 
contains a single strand PNA probe. 

[Claim 145] It is the method of detection according to claim 141 which is that to which this solid phase front 
face and this single strand nucleic-acid probe have a functional group respectively, and these functional 
groups react by contact. 

[Claim 146] The method of detection according to claim 145 whose functional group which this single strand 
nucleic-acid probe has the functional group which this solid phase front face has is a maleimide machine, and 
is a thiol (SH) machine. 

[Claim 147] It is the method of detection according to claim 146 which this solid phase is a glass plate, and 
the this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 
[Claim 148] It is the method of detection according to claim 146 which this solid phase is a glass plate, and 
the this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 
[Claim 149] The method of detection according to claim 146 to which the maleimide machine on this glass 
substrate and the thiol group of this single strand nucleic acid are made to react at least for 30 minutes. 
[Claim 150] The method of detection according to claim 149 with which this single strand nucleic acid makes 
this maleimide machine and this thiol group react to an end for at least 2 hours or more including the single 
strand PNA probe which has a thiol group. 

[Claim 151] The method of detection according to claim 146 whose thiol group of this single strand PNA 
probe end is what is introduced by combination of the cysteine by the side of the amino terminus of a single 
strand PNA probe. 

[Claim 152] The method of detection according to claim 145 whose functional group which this single strand 
nucleic-acid probe has the functional group which this solid phase front face has is an epoxy group, and is an 
amino group. 

[Claim 153] It is the method of detection according to claim 152 which this solid phase is a glass plate, and 

this epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of 

this glass plate, and this compound and this glass plate are made to react, and is introduced. 

[Claim 154] This epoxy group is the method of detection according to claim 152 introduced by the application 

of a up to [ this solid phase of the polyglycidylmethacrylate resin which has an epoxy group ]. 

[Claim 155] this liquid — this liquid — receiving — a urea — 5 - 10wt% and a glycerol — 5 - 10wt% and a 

thiodiglycol — 5 - 10wt% and acetylene alcohol — 1wt% — the included method of detection according to 

claim 141 

[Claim 156] The method of detection according to claim 155 which is what has the structure by which this 
acetylene alcohol is shown by the following general formula (I). 
[Formula 3] 
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R 3 -i-04CH 2 -CH 2 -O^H ! 
R 4 

(R1, R2 f R3, and R4 express an alkyl group among the above-mentioned formula, and m and n express an 
integer, respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is m or nO.) 
[Claim 157] The method of detection according to claim 155 whose concentration of this single strand 
nucleic-acid probe in this liquid is 0.05-500microM. 

[Claim 158] The method of detection according to claim 157 whose concentration of this single strand 
nucleic-acid probe in this liquid is 2-50microM. 

[Claim 159] The method of detection according to claim 155 whose length of this single strand nucleic-acid 
probe is 2 - 5000 base length. 

[Claim 160] The method of detection according to claim 159 whose length of this single strand nucleic-acid 
probe is 2 - 60 base length. 

[Claim 161] The method of detection according to claim 141 this ink-jet method of whose is a bubble jet 
process. 

[Claim 162] The method of detection according to claim 140 this probe of whose is the oligopeptide or 
polypeptide which has a specific amino acid sequence. 

[Claim 163] The method of detection according to claim 140 this probe of whose is protein. 

[Claim 164] The method of detection according to claim 163 this protein of whose is an antibody. 

[Claim 165] The method of detection according to claim 163 this protein of whose is an enzyme. 

[Claim 166] The method of detection according to claim 140 this probe of whose is an antigen. 

[Claim 167] The method of detection according to claim 140 which spots this liquid by the density of 10000 or 

more per 1 square inch on this solid phase so that it may become the spot which became independent 

mutually. 

[Claim 168] This solid phase is the method of detection according to claim 140 whjch has the surface 
characteristic with an evenly uniform front face. 

[Claim 169] The method of detection according to claim 168 which spots so that the interval of the adjoining 
spot may become more than the maximum width of this spot. 

[Claim 170] The method of detection according to claim 168 blocked so that a nucleic acid may not adhere to 
parts other than a spot on this front face of solid phase. 

[Claim 171] The method of detection according to claim 170 with which this blocking is attained by the cow 
serum albumin. 

[Claim 172] The method of detection according to claim 140 with which this solid phase is divided by the 
matrix arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a 
base this solid phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to 
each well. 

[Claim 173] The method of detection according to claim 172 this matrix of whose this solid phase is optically 
transparent and is shading nature. 

[Claim 174] The method of detection according to claim 172 with which this matrix contains a resin. 
[Claim 175] The method of detection according to claim 172 with the hydrophobic front face of this matrix. 
[Claim 176] The method of detection according to claim 172 with the hydrophilic base of this well. 
[Claim 177] The method of detection according to claim 172 whose thickness of this matrix is 1-20 
micrometers. 

[Claim 178] The method of detection according to claim 172 whose longest width efface of this well is 200 
micrometers. 

[Claim 179] The method of detection according to claim 172 whose width of face of this matrix is 1/2 of the 
longest width of face of this! well - double precision. 

[Claim 180] The process which prepares the probe array which is the method of specifying the structure of 



the target matter contained in a sample, and was equipped with the spot of the probe specifically combined 
with a solid phase front face to this specjfic matter; the specification-ized method of the structure of the 
target matter characterized by to have the process which detects combination with process; which contacts 
this sample at this spot and this target matter, and this probe. ' 
[Claim 181] This specific matter is a targpt single strand nucleic acid, and the specification-ized structure is 
the base sequence of this target single strand nucleic acid. This probe array is equipped with tvi/o or more 
spots which contain respectively the single strand nucleic acid of a different base sequence on solid phase, at 
least one of the spots of these The spot of this plurality that the single strand nucleic acid of a 
complementary base sequence is included [ and ] is the specification-ized method according to claim 180 of 
making the liquid containing each single strand nucleic acid adhering on this solid phase using the ink-jet 
method, to the base sequence this target single strand nucleic acid is predicted to be. 

[Claim 182] The specification-ized method according to claim 181 that this single strand nucleic-acid probe 
contains a single stranded DNA probe. 

[Claim 183] The specification-ized method according to claim 181 that this single strand nucleic-acid probe 
contains an RNA probe. 

[Claim 184] The specification-ized method according to claim 181 that this single strand nucleic-acid probe 
contains a single strand PNA probe. 

[Claim 185] It is the specification-ized method according to claim 181 which is that to which this solid phase 
front face and this single strand nucleic-acid probe have a functional group respectively, and these functional 
groups react by contact. 

[Claim 186] The specification-ized method according to claim 181 that the functional group which this solid 
phase front face has is a maleimide machine, and the functional group which this single strand nucleic-acid 
probe has is a thiol (SH) machine. 

[Claim 187] It is the specification-ized method according to claim 186 which this solid phase is a glass plate, 
and the this amino group after this maleimide machine introduces the amino group into the front face of this 
glass plate, and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 
[Claim 188] It is the specification-ized method according to claim 186 which this solid phase is a glass plate, 
and the this amino group after this maleimide machine introduces the amino group into the front face of this 
glass plate, and SUKUSHHMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 
[Claim 189] The specification-ized method according to claim 186 to which the maleimide machine on this 
glass substrate and the thiol group of this single strand nucleic acid are made to react at least for 30 minutes. 

[Claim 190] The specification-ized method according to claim 189 that this single strand nucleic acid makes 
this maleimide machine and this thiol group react to an end for at least 2 hours or more including the single 
strand PNA probe which has a thiol group. 

[Claim 191] The specification-ized method according to claim 186 that the thiol group of this single strand 
PNA probe end is what is introduced by Combination of the cysteine by the side of the amino terminus of a 
single strand PNA probe. 

[Claim 192] The specification-ized method according to claim 185 that the functional group which this solid 
phase front face has is an epoxy group, and the functional group which this single strand nucleic-acid probe 
has is an amino group. 

[Claim 193] It is the specification-ized method according to claim 192 which this solid phase is a glass plate, 
and this epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of 
this glass plate, and this compound and this glass plate are made to react, and is introduced. 
[Claim 194] This epoxy group is the specification-ized method according to claim 192 introduced by the 
application of a up to [ this solid phase of the polyglycidylmethacrylate resin which has an epoxy group ]. 
[Claim 195] this liquid — this liquid — receiving — a urea — 5 - 10wt% and a glycerol — 5 - 10wt% and a 
thiodiglycol — 5 - 10wt% and acetylene alcohol — 1wt% — the included specification-ized method according 
to claim 181 

[Claim 196] The specification-ized methpd according to claim 195 which is what has the structure by which 
this acetylene alcohol is shown by the following general formula (I). 
[Formula 4] 
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(R1, R2, R3, and R4 express an alky! group among the above-mentioned formula, and m and n express an 
integer, respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30 f and, in the case of m+n=1, is m or nO.) 
[Claim 197] The specification-ized method according to claim 195 that the concentration of this single strand 
nucleic-acid probe in this liquid is 0.05-500microM. 

[Claim 198] The specification-ized method according to claim 197 that the concentration of this single strand 
nucleic-acid probe in this liquid is 2-50microM. 

[Claim 199] The specification-ized method according to claim 197 that the length of this single strand 
nucleic-acid probe is 2 - 5000 base length. 

[Claim 200] The specification-ized method according to claim 199 that the length of this single strand 
nucleic-acid probe is 2 - 60 base length. 

[Claim 201] The specification-ized method according to claim 181 that this ink-jet method is a bubble jet 
process. 

[Claim 202] The specification-ized method according to claim 180 that this probe is the oligopeptide or 
polypeptide which has a specific amino acid sequence. 

[Claim 203] The specification-ized method according to claim 180 that this probe is protein. 
[Claim 204] The specification-ized method according to claim 203 that this protein is an antibody. 
[Claim 205] The specification-ized method according to claim 203 that this protein is an enzyme. 
[Claim 206] The specification-ized method according to claim 180 that this probe is an antigen. 
[Claim 207] The specification-ized method according to claim 180 of spotting this liquid by the density of 
10000 or more per 1 square inch on this solid phase so that it may become the spot which became 
independent mutually. 

[Claim 208] This solid phase is the specification-ized method according to claim 180 of having the surface 
characteristic with an evenly uniform front face. 

[Claim 209] The specification-ized method according to claim 208 of spotting so that the interval of the 
adjoining spot may become more than the maximum width of this spot 

[Claim 210] The specification-ized method according to claim 208 blocked so that a nucleic acid may not 
adhere to parts other than a spot on this front face of solid phase. 

[Claim 21 1] The specification-ized method according to claim 210 that this blocking is attained by the cow 
serum albumin. 

[Claim 212] The specification-ized method according to claim 180 that this solid phase is divided by the 
matrix arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a 
base this solid phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to 
each well. 

[Claim 213] The specification-ized method according to claim 212 that this solid phase is optically 
transparent and this matrix is shading nature. 

[Claim 214] The specification-ized method according to claim 212 that this matrix contains a resin. 
[Claim 215] The specification-ized method according to claim 212 that the front face of this matrix is 
hydrophobic. 

[Claim 216] The specification-ized method according to claim 212 that the base of this well is hydrophilic. 
[Claim 217] The specification-ized method according to claim 212 that the thickness of this matrix is 1-20 
micrometers. 

[Claim 218] The specification-ized method according to claim 212 that the longest width of face of this well is 
200 micrometers. ; 

[Claim 219] The specification-ized method according t6 claim 212 that the width of face of this matrix is 1/2i 
pf the longest width of face of this well - double precision. 
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1. This document has been translated by computer. So the translation mayjnot reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of spotting a probe to 
solid phase, a probe array, its manufacture method, the method of detection of the target single strand 
nucleic acid using the probe array, and the specification-ized method of the base sequence of a target single 
strand nucleic acid. 
[0002] 

[Description of the Prior Art] Use of the matter which can be specifically combined for example, with this 
target-nucleus acid as one of the technology which can perform quickly and correctly determination of the 
base sequence of a nucleic acid, detection of the target-nucleus acid in a sample, and identification of various 
bacteria, and the probe array which arranged many so-called probes in on solid phase is proposed. 
[0003] the method of compounding the nucleic-acid probe on (1) solid phase as the general manufacture 
method of such a probe array, as indicated by the European Patent No. 373203 official report (EP 
0373203B1), for example, and ** (2) — the method of supplying the nucleic-acid probe compounded 
beforehand on solid phase etc. is learned As advanced technology with which the detail of the above- 
mentioned method of (1) is indicated, for example, a U.S. Pat. No. 5405783 official report (USP5405783) is 
mentioned. 

[0004] Moreover, the method of arranging cDNA in in the shape of an array, using micro pipetting as the 
method of the above (2) is indicated by a U.S. Pat. No. 5601980 official report (USP5601980), "a science 
(Science)", the 270th volume, 467 pages, and (1995), for example. 

[0005] By the way, since the method of the above (1) is making the direct nucleic-acid probe compound on 
solid phase, it does not need to compound a nucleic-acid probe beforehand. However, it is difficult to refine 
the probe nucleic acid compounded on solid phase. It depends on the precision of the base sequence of a 
nucleic-acid probe for precision, such as sequencing of the nucleobase using the probe array, and detection 
of the target-nucleus acid in a sample, greatly. Therefore, improvement injthe precision of a nucleic-acid 
probe is just going to ask for the further improvement as a process of a probe array with the more nearly 
quality method of the above (1). 

[0006] On the other hand, the method of the above (2) can refine a nucleic-acid probe in advance of the 
combination to solid phase, while the synthetic step of a nucleic-acid probe is needed in advance of fixation 
in the solid phase of a nucleic-acid probe. In a present stage, it is considered by this reason as a process of a 
more nearly quality probe array for the method of the above (2) to be more desirable than the method of the 
above (1). 

[0007] However, the technical problem of the method of the above (2) is in the method of spotting a nucleic- 
acid probe with high density to solid phase. For example, when performing base sequence determination of a 
nucleic acid using a probe array, it is desirable to arrange various nucleic-acid probes on solid phase as much 
as possible. Moreover, when detecting variation of a gene efficiently, it is desirable to arrange the nucleic-acid 
probe which has an array corresponding to each variation on solid phase. Furthermore, as for extraction of 
blood etc., in detection of the target-nucleus acid in a sample, and the variation of a gene and detection of a 
deficit, it is specifically desirable extraction of the sample from a subject and to stop to small quantity as 
much as possible, and it is desirable that the information on the base sequence of many in a small amount of 
sample as possible jean therefore be acquired. When it thinks from these joints, it is desirable that 10000 or 
more nucleic-acid probes are arranged at the probe array for example, at the 1 inch angle. 
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[0008] 

[Problem(s) to be Solved by the Invention] As a result of examining many things under such a situation, this 
invention persons find out that a probe can be spotted very with high density using ink-jet; regurgitation 
technology, and came to succeed in this invention. 

[0009] And the purpose of this invention is efficiently extremely to offer the method of spotting correctly on 
solid phase, without doing an injury for the probe of a minute amount at this probe. 

[0010] Moreover, other purposes of this invention are [ rather than ] about many information about a nucleic 
acid even from a small amount of sample to offer the probe array which can be inspected to accuracy. 
[001 1] Moreover, the purpose of further others of this invention is to offer the method of manufacturing 
efficiently, without damaging a probe for the probe array which the probe has combined on solid phase. 
[0012] Furthermore, other purposes of this invention are to offer the method of detecting efficiently the 
target matter which may be contained in the sample. 

[0013] Furthermore, other purposes of this invention are again to offer the specification-ized method of the 
structure of the target matter where the information about the structure of the target matter can be acquired 
even from a small amount of sample. 
[0014] 

[Means for Solving the Problem] The spotting method which takes like 1 operative condition as for this 
invention that the above-mentioned purpose can be attained is characterized by having the process which 
the liquid which contains a combinable probe specifically to the target matter is supplied [ process ] to a solid 
phase front face by the ink-jet method, and makes it adhere to this solid phase front face. 
[0015] By using the spotting method concerning the above-mentioned mode, a probe can be given correctly 
and efficiently on solid phase, and a probe array can be manufactured efficiently. 

[0016] Moreover, the probe array which takes like 1 operative condition as for this invention is characterized 
by having the spot of the probe which has been independent mutually to two or more parts on the front face 
of solid phase by the density of 10000 or more pieces in a 1 square inch. According to the probe array 
concerning the above-mentioned mode, many information can be acquired even from a small amount of 
sample from having the spot very with high density. 

[0017] Moreover, the manufacture method of the probe array which takes like 1 operative condition as for 
this invention is the manufacture method of the probe array which has the spot which contains a combinable 
probe independently specifically to the target matter in two or more parts on the front face of solid phase, 
and is characterized by having the process which makes the liquid containing this probe supply and adhere to 
the position on this front face of solid phase using the ink-jet method. The probe array by which the spot has 
been arranged with high density can be manufactured efficiently, without harming a probe according to this 
mode. 

[0018] Moreover, the method of detection of the target matter which takes like 1 operative condition as for 
this invention which can attain the above-mentioned purpose Each spot and this sample of the probe array 
which has the probe specifically combined to the target matter which may be contained in the sample as two 
or more spots which became independent mutually on solid phase are contacted. In the method of detecting a 
reactant with this target matter and a probe, and detecting the existence of this target matter in this sample 
on this solid phase Each of this spot is characterized by being formed by spotting the liquid containing this 
probe on solid phase by the ink-jet method. According to this mode, the target matter is efficiently 
detectable. 

[0019] Furthermore, the specification-ized method of the structure of the target matter which takes like 1 
operative condition as for this invention that the above-mentioned purpose can be attained The process 
which prepares the probe array which is the method of specifying the structure of the target matter 
contained in a sample, and was equipped with the spot of the probe specifically combined with a solid phase 
front face to this specific matter; The process which detects combination with process; which contacts this 
sample at this spot and this target matter, and this probe, It is characterized by ****(ing). When it is a single 
strand nucleic acid even from a small amount of sample by using this mode, the structure of the target 
matter, for example, the target matter, in this sample, the base sequence can be specified; efficiently. 
[0020] In addition, it is recognized if it is not appropriate for a USP No. 5601980 official report to use 
conventional ink-jet technology for spotting of a nucleic-acid probe, that is, the contamination of the spots of 
the nucleic-acid probe with which it is indicated that use of the ink jet printer technology of making little ink 
breathing out by the pressure wave (pressure wave) is not appropriate, the pressure wave for ink **** causes 



a temperature rise with rapid ink temperature as the reason, and there is possibility do damage to a nucleic- 
■j acid probe, and spilling of the ink at the time of **** jadjoins is caused in - of 31st line the 52nd line of the j 
I 2nd column of a USP No. 5601980 official report — danger is mentioned The drop of the liquid which contains 
; a nucleic-acid probe at the nose of cam of a micropipette in a USP No. 5601980 official report using gas 
1 pressure on it is made to form, acting as the monitor jof the size of this drop, when predetermined size is ] 
■ reached, pressure impression is stopped, and the method of supplying this drop on solid phase and 

manufacturing a probe array is indicated. 

[0021] Moreover, the method of determining the base sequence of a target-nucleus acid as a USP No. 
5474796 official report using forming the matrix of a hydrophobic property and a hydrophilic property in a solid 
phase front face, using piezo electric impulse jet pump equipment (Piezoelectric Impulse Jet Pump Apparatus) 
for the hydrophilic portion for four kinds of bases, being able to breathe out one by one, and manufacturing an 
oligonucleotide array in total and it is indicated. 

[0022] However, these advanced technology is made to breathe out the nucleic-acid probe which has the 
base sequence of predetermined length beforehand using ink-jet technology, and it is not indicated at all 
about the technology of making a nucleic-acid probe arrange with high density and correctly. 
[0023] 

[Embodiments of the Invention] (Probe array process outline) Drawing 1 and drawing 2 are outline explanatory 
drawings of the manufacture method of of the probe array concerning this invention, for example, a nucleic- 
acid probe array. The liquid supply system (nozzle) which holds the liquid with which 101 contains in drawing 
i , the probe, for example, the nucleic-acid probe, as regurgitation liquid, possible [ the regurgitation ], the 
solid phase (for example, transparent glass plate etc.) with which, as for 103, this nucleic-acid probe should 
be combined, and 105 are bubble jet heads equipped with the mechanism in which this liquid is made to give 
and breathe out heat energy which are kinds of an ink-jet head. 104 is a liquid containing the nucleic-acid 
probe breathed out from the bubble jet head 105. Moreover, drawing 2 is the A-A line cross section of the 
bubble jet head 105 of drawing 1 , and the liquid with which 105 contains a bubble jet head and the nucleic- 
acid probe with which 107 should be breathed out in drawing 2 , and 117 are substrate portions which have 
the exoergic section which gives regurgitation energy to this liquid. The substrate portion 117 contains the 
base material 116 currently formed with the good alumina of the exoergic resistor layer 113 currently formed 
with the electrode 111-1,111-2 currently formed with the protective coat 109 currently formed by the silicon 
oxide etc., aluminum, etc., Nichrome, etc., the accumulation layer 115, and thermolysis nature etc. 
[0024] The liquid 107 containing a nucleic-acid probe is coming to the regurgitation orifice (delivery) 119, and 
[ forms the meniscus 121 with the predetermined pressure. If an electrical signal joins an electrode 111-1,111- 
2 here, the field (foaming field) shown by 123 generates heat rapidly, a foam will be generated into the liquid 
107 which has touched here, a meniscus will breathe out by the pressure, a liquid 107 will breathe out from an 
[ orifice 119, and it will fly toward the front face of solid phase 103. Although the amount of the liquid in which 
; the regurgitation is possible changes with sizes of th<? nozzle etc. using a bubble jet head equipped with such 
; structure, it is possible to control, for example to abciut 4-50 pico I., and it is very effective as a means to j 
\ arrange a nucleic-acid probe with high density. 
(Relation between regurgitation liquid and solid phase) 

(Spot diameter on solid phase) In order to make it a value (it is a 1x106 individual grade as 10000 or more 
pieces and an upper limit for example, to 1 inch **) which described above the density on the solid phase of a 
nucleic-acid probe, as for the diameter of a spot of each nucleic-acid probe, it is desirable that the spot with 
it has been independent mutually. [ that desirable and it is about 20-100 micrometers and ] [ mutual ] And 
such a spot is determined by the property of the liquid breathed out from a bubble jet head, the surface 
characteristic of the solid phase to which this liquid adheres, etc. 

[0025] (Property of regurgitation liquid) This liquid that a bubble jet head to the regurgitation was possible, 
and was breathed out from the head as a liquid for regurgitation reaches the position of the request on solid 
phase, and any liquids can be used if this nucleic-acid probe does not receive an injury further at the time of 
the mixed state with a nucleic-acid probe, and the regurgitation. 
; [0026] If it considers as the property of this liquid from a viewpoint of the regurgitation nature from a bubble 
: iet head, 30 or more dyn/cm have [ the viscosity ] 1-15cps and surface tension desirable [ and ]. Moreover, 
\ when viscosity is made to 1-5cps and surface tension is made into 30 - 50 dyn/cm, the impact position on! 
j solid phase will become very exact, and it will be used especially suitably. I 
j [0027] next — if the stability of the nucleic-acid probe at the time among the ink-jet regurgitation property 
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of this liquid and a liquid of the bubble jet regurgitation is taken into consideration — the inside of a liquid — 
for example, 2me|r(s)- it is especially desirable 0.05-500microM and to ijnake the nucleic-acid probe of 2mer- 
60mer contain by the concentration of 2-50microM especially 5000 mer 

[0028] (Regurgitation liquid composition) As composition of the liquid breathed out from a bubble jet head It is 
what does not affect it substantially to a nucleic-acid probe as described above when it mixes with a nucleic- 
acid probe, and When it is made to breathe out from a bubble jet head. And if the conditions that the liquid 
composition in which the regurgitation is possible is desirable are normally fulfilled to solid phase using a 
bubble jet head Especially the liquid that contains the acetylene alcohol shown, for example by a glycerol, a 
urea, the thiodiglycol or ethylene glycol, isopropyl alcohol, and the following formula (I) although not limited is 
desirable. 
[0029] 
[Formula 5] 

R_-6-04CH_-CH« > -0 4;H 
Z i Z 2 n 

C (I ) 

8 

R 3 -A-0 4CH z -CH 2 -O^H 
K 

[0030] (R1, R2, R3, and R4 express the shape of a straight chain and the branched-chain alkyl group of 
carbon numbers 1-4 to an alkyl group and a concrete target among the above-mentioned formula (I), and m 
and n express an integer respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is 
m or nO.) 

Furthermore, the liquid which contains 0.5 - 1wt% more preferably is suitably used 0.02 - 5wt% in the 
acetylene alcohol which a glycerol is shown by 5 - 10wt% 5 - 10wt%, and is specifically shown [ urea ] by the 
5 - 10wt% and above-mentioned formula (I) in a thiodiglycol. 

[0031] The configuration of the spot at the time of making the liquid which contains a nucleic-acid probe from 
a bubble jet head breathe out, and making it adhere on solid phase, when this liquid is used is circular, and 
when the breathed-out range does not spread and a nucleic-acid probe is spotted with high density, 
connection at the adjoining spot can be suppressed effectively. Furthermore, transformation of the nucleic- 
acid probe which it spotted on solid phase is not accepted, either. In addition, the property of the liquid used 
for manufacture of the nucleic-acid probe array of this invention is not limited to the above-mentioned thing. 
For example, when structure like a well which prevents mixing between the spots which the liquid given on 
solid phase with the bubble jet head spreads on this solid phase, and are adjoined is prepared in a solid phase 
front face, even if the viscosity and surface tension of a liquid, and also the base length and concentration of 
the above of a nucleic-acid probe are also out of range, it can use. 

[0032] (Solid phase and kind of functional group of a nucleic acid) The position limited further is made to stop 
the spot of the nucleic-acid probe made to adhere on solid phase, and the method of making the both sides 
of a nucleic-acid probe and solid phase combine mutually the functional group in which a reaction is possible 
as a means by which it is effective in order to prevent contamination with the adjoining spot more certainly, 
and it is effective in combining a nucleic-acid probe firmly on solid phase is mentioned. 
[0033] (A sulfhydryl group and maleimide machine) The example using the combination of for example, a 
maleimide machine and a thiol (-SH) machine as a desirable example is given. That is, a thiol (-SH) machine is 
combined with the end of a nucleic-acid probe, by processing so that a solid phase front face may have a 
maleimide machine, the thiol group of a nucleic-acid probe and the maleimide machine on the front face of 
solid phase which were supplied to the solid phase front face can react, a nucleic-acid probe can be fixed, 
and, as a result, the spot of a nucleic-acid probe can be formed in the position on solid phase. When the thing 
which the liquid of the composition which described above the nucleic-acid probe which has a thiol group was 
made to dissolve especially in an end is given to the solid phase front face which introduced the maleimide 
machine using the bubble jet head, a nucleic~acid probe solution forms; a very small spot on solid phase. 
Consequently, a^spot with a small nucleic-acid probe can be formed in [the position on the front face of solid 
phase. In this case, the well which consists of a hydrophilic property and a hydrophobic matrix is formed in a 
* / 
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solid phase front face, and the heed of preparing beforehand composition which prevehts connection between 

spots is not accepted. ) j 

[0034] For example, the liquid adjusted so that it might become within the limits which the viscosity which 

contains the nucleic-acid probe; of base length 18mer by the concentration M of 8micro, and surface tension 

described above a bubble-jet printer (tradename: — BJC620; Canon [, [nc. ], Inc. make — ) However, the 

interval of the nozzle of solid phase and a bubble jet head is set as about 1.2-1 .5mm gsing what was 

converted possible [ printing ] monotonously. When it is made to breathe out from this nozzle (discharge 

quantity is an about 24pico liter), on solid phase, a spot with a diameter of about about 70-100 micrometers 

can be formed. Moreover, visually, the spot (a "satellite spot" is called henceforth) originating in splash when 

a liquid reaches a solid phase front face was not accepted at all. Although the reaction of the maleimide 

machine on this solid phase and the sulfhydryl group of a nucleic-acid probe end is based also on the 

conditions of the liquid breathed out, it is completed in about 30 minutes under a room temperature (25 

degrees C). In addition, this time is short as compared with the case where a piezo jet head is used for **** 

of a liquid. Although the reason is not clear, by the bubble jet process, it is thought that the temperature of 

the liquid which contains the nucleic-acid probe in a head by the principle rises, the reaction efficiency of a 

maleimide machine and a thiol group goes up as a result, and reaction time is shortened. 

[0035] In addition, when using the combination of a maleimide machine and a thiol group, it is desirable to 

make the solution containing a nucleic-acid probe contain a thiodiglycol. Under neutrality and weak alkaline 

conditions, a thiol group forms a disulfide bond (-S-S-) and has a bird clapper in a dimer. However, a reactant 

fall with the thiol group and maleimide machine by dimer formation can be prevented by adding a thiodiglycol. 

[0036] Although various methods can be used as the introductory method of the maleimide machine on the 

front face of solid phase, it is possible by, making an amino silane coupling agent react to a glass substrate for 

example, and making the reagent (EMCS reagent : product made from Dojin) containing N-(6-maleimide 

KAPURO yloxy) SUKUSHI imide (N-(6-Maleimidocaproyloxy) succinimide) shown with the amino group and 

following structure expression below react. 

[0037] 

[Formula 6] 

O O 



N- (CH 2 ) 5 -COO-N, 



[0038] Moreover, in case the nucleic-acid probe which the thiol group combined compounds DNA 
automatically for example, using a DNA automatic composition machine, it can be compounded by using 5'- 
Thiol-ModifierC6 (product made from Glen Research) as a reagent of a five prime end, and it is obtained by 
refining by the high performance chromatography after the usual deprotection reaction. 
[0039] (The amino group and epoxy group) As combination of the functional group used for fixation, the 
combination of an epoxy group (on solid phase) and the amino group (nucleic-acid probe end) etc. is 
mentioned besides the combination of the above-mentioned thiol group and the above-mentioned maleimide 
machine. Introduction of the epoxy group on the front face of solid phase applies the polyglycidylmethacrylate 
which has an epoxy group to the solid phase front face which consists of a resin, or the silane coupling agent 
which has an epoxy group is applied to a glass solid phase front face, and glass, the method of making it react, 
etc. are mentioned. 

[0040] As described above, when a functional group which reacts to a solid phase front face and the end of a 
single strand nucleic-acid probe mutually, and forms covalent bond is introduced, this nucleic-acid probe and 
solid phase are combined more firmly. Moreover, since a bonding site with the solid phase of this nucleic— acid 
probe can always be used as an end, the state of the nucleic-acid probe in each spot can be made uniform. 
As a result, the conditions of the hybridization of the nucleic-acid probe and target-nucleus acid in each spot 
will gather, and it is thought that the detection of a target-nucleus acid and the specification of a base 
sequence which improved further are attained. Furthermore, carrying out covalent bopd of the nucleic-acid 
probe which the functional group attached to the end, and the solid phase can produce a probe array 
quantitatively compared with the nucleic-acid probe fixed on solid phase by noncovalent bonds (for example, 
electrostatic combination etc.),' without producing the difference of the amount of combination of the probe 
DNA by the difference in an arr;ay or length. Furthermore, since all the base sequence portions of a nucleic 



acid contribute to a hybridization reaction again, the efficiency of a hybridization reaction can be raised 
remarkably. Moreover, you may introduce an abo(jt one to seven-carbon number alkylene machine as a' linker 
portion between the functional groups which participate in the reaction of the portion and solid phase which 
participate in hybridization with the target-nucleus acid of a single strand nucleic-acid probe. When combining 
a nucleic-acid probe with solid phase by this, a predetermined distance can be established between this solid 
phase front face and this nucleic-acid probe, and much more improvement in the reaction efficiency of a 
nucleic-acid probe and a target-nucleus acid can be expected. 

[0041] (Process of an array) One of the most desirable modes in the present condition of the manufacture 
method of the probe array which next starts this invention is explained. A liquid including acetylene alcoholic 
(for example, tradename : ASECHIRE Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% of 
the structure shown by the above-mentioned general formula (I) is prepared thiodiglycol 7.5wt% urea 7.5wt% 
glycerol 7.5wt% as a liquid which distributes a nucleic-acid probe first Next, the single strand nucleic-acid 
probe which the thiol group has combined with the end and about 2-5000 mers of whose length are about 2- 
60 mers especially, for example is compounded using a DNA automatic composition machine, subsequently, 
this nucleic-acid probe — in 0.05~500microM and the range which is 2-50microM especially, 1-15cps of 
concentration is mixed so that the viscosity of this liquid may be set to 1-5cps and 30 or more dyn/cm of 
surface tension may set it the above-mentioned liquid with 30 - 50 dyn/cm especially especially, and it 
considers as the liquid for regurgitation And it is filled up with this liquid for regurgitation in the nozzle of for 
example, a bubble jet head. Moreover, according to the above-mentioned method, the maleimide machine is 
introduced into solid phase on the front face. And the distance of the field and the nozzle side of a bubble jet 
head where the maleimide machine of this solid phase has combined this solid phase and this bubble jet head 
makes about 1.2-1 .5mm approach, makes this bubble jet head drive, and makes this liquid breathe out. It is 
desirable to set it as a printing pattern which the spot on solid phase does not connect as regurgitation 
conditions here. For example, when it spots on the conditions of making the empty regurgitation carry out in 
the direction of 360dpi twice [ after / the 1 time regurgitation ], and making the empty regurgitation carry out 
in the direction of 720dpi after / the 1 time regurgitation / 5 times, when the resolution of the bubble jet head 
used for spotting is 360x720dpi, it is possible for the space between each spots to be set to about 100 
micrometers, and to fully prevent contamination with the adjoining spot. 

[0042] Subsequently, the reaction of the maleimide machine on solid phase and the thiol group of the nucleic- 
acid probe in a liquid progresses, and this solid phase is put for example, into a humidification chamber until 
this nucleic-acid probe is certainly fixed to solid phase. As described above, a room temperature (about 25 
degrees C) is enough as this time at about 30 minutes. It is on solid phase after that, an unreacted nucleic- 
acid probe is flushed, and a nucleic-acid probe array is obtained. 

[0043] After fixing this nucleic-acid probe to a solid phase front face here for the purpose of aiming at 
improvement in the detection precision in the case of performing detection of a target-nucleus acid etc. (S/N 
ratio), using this nucleic-acid probe array, it is desirable to block so that it may not combine with the target- 
nucleus acid with which the nucleic-acid probe ijncombined portion of this solid phase is contained in a 
sample. Blocking is possible by dipping for example, this solid phase into 2% bovine-serum-albumin solution for 
about 2 hours, for example, or making the maleimide machine which has not been combined with the nucleic- 
acid probe on the front face of solid phase disassemble. For example, it is possible even if it uses DTT 
(dithiothreitol), beta-mercaptoethanol, etc. However, bovine-serum-albumin solution is most suitable, 
considering the effect which prevents adsorption of Indicator DNA. In addition, that what is necessary is just 
to carry out if needed, the process of this blocking performs supply to this probe array of a sample in 
limitation to each spot, and when there is no adhesion of the sample to parts other than a spot substantially, 
it does not need to perform it Moreover, a well is beforehand formed in solid phase, and the process of 
blocking can be skipped when portions other than the well are processed so that a nucleic-acid probe cannot 
adhere easily. 

[0044] Thus, you may constitute the probe array to produce so that it may have two or more spots which 
may constitute so that it may have two or more spots containing the same nucleic-acid probe, corresponding 
to the use, and contain respectively a nucleic-acid probe of a different kind. And the probe array by which the 
nucleic-acid probe has been arranged with high density by such method is used for detection of a target 
single strand nucleic acid, specification of a base sequence, etc. after that for example, when the base' 
sequence which may be contained in the sample! uses for detection of a known target single strand nucleic 
acid The single strand nucleic acid which has a complementary base sequence to the base sequence of this 

! ; . 



target single strand nucleic acid is used as a probe. The probe array by which two or more spots containing 
this probe are arranged on solid phase is prepared. After putting <jn the bottom of a condition which supplies 
a sample toj each spot of this probe array, and this target single strand nucleic acid and a nucleic-acid probe 
hybridize at it, the existence of the hybrid in each spot is detected by known methods, such as fluorescence 
detection, jhe existence of the target matter in a sample is detectable with it. Moreover, in using for 
specification of the base sequence of the target single strand nucleic acid contained in the sample, two or 
more candidates of the base sequence of this target single strand nucleic acid are set up, and it spots to this 
solid phase by using as a probe the single strand nucleic acid whibh has a complementary base sequence 
respectively to this base sequence group. Subsequently, after putting on the bottom of a condition which 
supplies a sample to each spot and this target single strand nucleic acid and a nucleic-acid probe hybridize, 
the existence of the hybrid in each spot is detected by known methods, such as fluorescence detection. 
Thereby, the base sequence of a target single strand nucleic acid can be specified. Moreover, application to 
screening of the chemical which has the property combined with screening and DNA of the specific base 
sequence which DNA binding protein recognizes, for example as other uses of the probe array concerning this 
invention can be considered. 

[0045] (Kind of ink-jet head) In the still more nearly above-mentioned explanation, although only the 
composition which performs grant to the solid phase of a nucleic-acid probe with a bubble jet head was 
explained, it is also possible to use the piezo jet head on which the liquid in a nozzle can be breathed out in 
this invention using ^^^M^^ of a piezo-electric element, and it closes. However, since the ligation reaction to 
solid phase is completed for a short time and the secondary structure of DNA is also canceled by heat when 
a bubble jet head is used, as described above, a bubble jet head is an ink-jet head used more suitable for this 
invention at the point that the efficiency of the hybridization reaction following a degree can also be raised. 
[0046] You may form two or more spots on solid phase simultaneously using the ink-jet head equipped with 
two or more heads so that the nucleic-acid probes contained between further two or more spots might differ. 

(PNA/DNA) this invention was explained so far, using a nucleic-acid probe as an example of a probe. As an 
example of a nucleic-acid probe, a deoxyribonucleic-acid (DNA) probe, a ribonucleic-acid (RNA) probe, and a 
peptide nucleic-acid (PNA) probe are included. PNA is an synthetic oligonucleotide which has the structure 
where four sorts of bases (an adenine, a guanine, a thymine, cytosine) contained in DNA combine with the 
peptide principal chain instead of a sugar-phosphate ester principal chain, and are shown in the following 
formula (II). 
[0047] 
[Formula 7] 
H 2*S ^Base 




[0048] ("Base" shows among a formula any of four kinds of bases (an adenine, a cytosine, a thymine, guanine) 
which constitute DNA they are.) Moreover, p expresses the base length of PNA. 

PNA is compoundable by the method learned as for example, a tBOC type solid phase synthesis method or a 
Fmoc typej solid phase synthesis method, and strong resistance [■ as opposed to enzymes, such as a nuclease 
and a protease, as compared with the oligonucleotide of nature /jPNA /, such as DNA and RNA, ] — having - 
- the inside of a blood serum — enzyme-cleavage — almost — or it happens at all and is stable Moreover, 



since it has neither the sugar part nor the phosphoric-acid machine, it is not necessary to adjust salt 
concentration at the time of hardly being influenced of the ionic strength of a solution, therefore making PNA 
and a target single strand nucleic acid react etc., and in order that there may be rio still more nearly 
electrostatic rebounding, it is thought that the way of the hybrid of PNA and a target single strand nucleic 
acid is excellent in thermal Stability as compared with the hybrid of a DNA probe &nd a target single strand 
nucleic acid or the hybrid of an RNA probe and a target single strand nucleic acid| And it is promising as a 
probe used for detection of a target-nucleus acid, or the determination of a base sequence from these 
properties. And the manufacture method of the nucleic-acid probe array concerning said this invention is 
effective when a PNA probe is applied as a nucleic-acid probe, and the PNA probe array by which the PNA 
probe has been arranged with high density and with high precision can be manufactured easily. Like a DNA 
probe or an RNA probe as a method of making the position where it was limited on solid phase specifically 
stopping a PNA probe, and attaining densification of a probe array Being able to use the method of 
introducing into each on the end of a PNA probe, and the front face of solid phase the functional group which 
has reactivity mutually, one of the desirable combination of a reactant basis is the combination of the thiol 
group (PNA end) same with having mentioned above, and a maleimide machine (solid phase front face). 
Introduction of the thiol group to a PNA end is attained by introducing the cysteine (CH(NH2) (COOH) 
CH2SH) machine which contains a thiol group in the amino terminus (equivalent to the five prime end of DNA) 
of for example, a PNA probe. Introduction of the cysteine to the amino terminus of a PNA probe can be 
performed by making the amino group of the amino terminus of for example, a PNA probe, and the carboxyl 
group of a cysteine react Moreover, a cysteine can also be combined with the amino terminus of a PNA 
probe through a linker by making the amino group of the amino terminus of a PNA probe, and the carboxyl 
group of a suitable linker which has an amino group and the carboxyl group like for example, N2H(CH2)20 
(CH2)20CH2COOH react, and subsequently making the amino group of this linker, and the carboxyl group of a 
cysteine react. Thus, when a joint machine with solid phase is introduced through a linker, only a 
predetermined distance can make a reactive site with the target matter of a PNA probe estrange from solid 
phase, and much more improvement in hybridization efficiency is expected. 

[0049] Moreover, in case PNA has a low case for some of the base length as compared with DNA of the base 
length with the same solubility over water and the liquid for ink-jet regurgitation is prepared, after dissolving 
PNA in trifluoroacetic acids (for example, 0.1 wt% trifluoroacetic-acid solution etc.) etc. beforehand, it is 
desirable to prepare in the property which suits the ink-jet regurgitation using said various solvents. It is 
desirable to make it dissolve especially in a trifluoroacetic acid, when preventing the denaturation to the 
cystine by oxidization of the thiol group in the cysteine residue of a PNA end and aiming at much more 
improvement in the reaction efficiency of the thiol group of PNA, and the maleimide machine on the front face 
of solid phase. Moreover, although the reaction time of the thiol group introduced into the end of a DNA probe 
or an RNA probe and the maleimide machine on the front face of solid phase is enough in 30 minutes as 
described above (when a bubble jet head is used), even if it is the case where a bubble jet head is used in 
PNA, it is desirable to make it react for about 2 hours. j 

[0050] Furthermore, as a probe, it is not limited to a nucleic-acid probe, but the oligopeptide or polypeptide 
which has a combinable receptor and a specific amino acid sequence, a combinable oligopeptide and a 
combinable polypeptide, protein (for example, an antibody, an antigen, an enzyme, etc.), etc. can be used as a 
probe as specifically as a combinable ligand and a combinable ligand as specifically as the target matter in the 
sample used as the candidate for detection / analysis and the matter which can be combined specifically, for 
example, a receptor, In this case, the sulfhydryl group of the cysteine residue by which all are contained in 
protein can be used for a reaction. 

[0051] According to the manufacture method of a probe array including the process which supplies a probe 
solution to solid phase using an ink-jet regurgitation process as explained above, a probe array can be formed 
very easily. When a functional group is introduced into each so that covalent bond may be especially formed 
between a nucleic-acid probe and a solid phase front face, the spots which adjoin even if it does not have a 
well etc. on a solid phase front face beforehand, namely, uses flat solid phase with a uniform surface 
characteristic (the ease of getting wet to water etc.) for it substantially do not connect. Moreover, the 
nucleic-acid probe array by which the nucleic-acid probe was arranged often [ precision ] and with high 
density as a result can be manufactured by the low cost very efficiently. j 

[0052] In addition, it does riot eliminate at all that this uses the solid phase which; equipped the front face with 
the well in this invention. For example, when the matrix pattern (a "black matrix" is called henceforth) of light 
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impermeability nature is beforehand formed between the wells to which a probe solution is supplied, the 
detection precision (SN ratio) of a case so th'at hybridization of the probe on solid phase and the target 
matter may be detected optically (for example, detection of fluorescence) can be raised further. Moreover, 
though a position gap of some arises in supply to the well of a probe solution when a front face establishes 
the low matrix of the compatibility over a probe solution between adjoining wells, a probe solution can be 
smoothly supplied to a desired well. You mayiuse the solid phase which equipped the front face with the well 
for the purpose of using such an effect. The solid phase which has a matrix on a front face below, its 
manufacture method, and the operation in this embodiment of this solid phase are explained. 
[0053] An example of the probe array in this mode is shown in drawing 5 . Drawing 5 (A) is a plan and drawing 
5 (B) is the BB cross section. This probe array has the structure which formed the matrix pattern 125 which 
has the frame structure in which the crevice (well) 127 arranged in the shape of a matrix was formed on solid 
phase 103. The well 127 mutually isolated by the matrix 125 (heights) was formed as a breakthrough in a 
matrix pattern (Japanese common chestnut omission section), and the side attachment wall consists of 
heights, and is in the state where the front face of solid phase 103 was exposed to the base 129. The amount 
of [ of solid phase 103 ] surface outcrop forms the front face in which a probe and combination are possible, 
and the probe (un-illustrating) is being fixed to the predetermined crevice. 

[0054] When the method of measuring and detecting the fluorescence to which detection, for example, a 
reactant, emits the reactant of a probe and the target matter optically is used for it, and improvement in 
detection sensitivity, a S/N ratio, and reliability is taken into consideration, as for the material which forms a 
matrix pattern, what has shading nature is desirable. As such a material, metals (chromium, aluminum, gold, 
etc.), a black resin, etc. are mentioned, for example. As a resin of this black, the thing which made the black 
color and the black pigment contain is mentioned to resins, such as an acrylic, a polycarbonate, polystyrene, 
polyethylene, a polyimide, an acrylic-acid monomer, and urethane acrylate, and photosensitive resins, such as 
a photoresist As an example of a photopolymer, UV resist, a DEEP-UV resist, ultraviolet-rays hardening 
resin, etc. can be used, for example. As a UV resist, positive resists, such as negative resists, such as an 
cyclization polyisoprene-aromatic screw azide system resist and a phenol resin-aromatic azide compound 
system resist, and a novolak-resin-diazo naphthoquinone system resist, can be mentioned. 
[0055] as a DEEP-UV resist — as a positive resist — for example, a polymethylmethacrylate, a 
polymethylene sulfone, poly hexafluoro butyl methacrylate, the poly methyl isopropenyl ketone, and 
bromination — dissolution inhibitor system resists, such as radiolysis type polymer resists, such as a poly 1- 
trimethylsilyl propyne, and cholic-acid o-nitrobenzyl ester, etc. can be mentioned, and the polyvinyl phenol -3, 
a 3 f -diazide diphenyl sulfone, polymethacryliq-acid glycidyl, etc. can be mentioned as a negative resist 
[0056] As ultraviolet-rays hardening resin, the polyester acrylate which is chosen from oxime system 
compounds, such as a benzophenone and its substitution derivative, a benzoin and its substitution derivative, 
an acetophenone and its substitution derivative, and a benzyl, etc. and which contained one sort or two sorts 
or more of photopolymerization initiators about 2 to 10% of the weight, epoxy acrylate, urethane diacrylate, 
etc. can be mentioned. Carbon black and a black organic pigment can be used as a black pigment. 
[0057] In addition, when not detecting the reactant of a probe and the target matter optically, or when the 
light from a matrix does not affect optical detection of a reactant, using the object of un-shading nature as a 
matrix pattern formation material is not barred at all. 

[0058] Next, the method of carrying out the coat of the photoresist on the resin metallurgy group which 
carried out the coat to the substrate front face as one method of forming a matrix pattern using material 
which was described above, and carrying out patterning of the resin according to processes, such as etching, 
after patterning is mentioned. Moreover, if it is a photosensitive resin, it is also possible by hardening the 
resin itself exposure, development, and if needed according to the process of the photo lithography using the 
photo mask to carry out patterning. 

[0059] When a matrix 125 is made into the product made of a resin here, the front face of a matrix 125 
becomes hydrophobic. This composition is desirable when using the solution of a drainage system as a 
solution containing the probe supplied to a well. That is, though a probe solution is supplied with a position 
gap of some in case a probe solution is used for a well and the ink-jet method is supplied to it, a probe 
solution will be supplied to a desired well very smoothly, moreover — the case where the probe of a different 
kind is supplied between the wells which adjqin simultaneously — these wells — between different jprobe 
solutions supplied in between — being mixed (cross contamination) — protecting also becomes possible 
[0060] Usually, since the probe solution of living body related substances, such as a peptide and a nucleic 



acid, is a solution of a drainage system in many cases, in such a case, a matrix pattern can use the 
composition of water repellence and a bird clapper suitably, j 

[0061], Next, how to consider the base (outcrop on the front face of solid phase) of a well as the composition 
in which a probe and combination are possible is explained. The functional group made to hold on the base of 
a well -jchanges with combination with the functional group which a probe is made to support. For example, 
when ysing the nucleic-acid probe which introduced the thiol group into the end as a probe, the thiol group of 
the nucleic-acid probe supplied to the well by introducing a maleimide machine into a solid phase front face 
as mehtioned above forms the maleimide machine and covalent bond on the front face of solid phase, and a 
nucleic-acid probe is fixed to a solid phase front face. To the nucleic-acid probe which has an amino group at 
the nucleic-acid probe end similarly, introduction of the epoxy group on the front face of solid phase is 
desirable. As other combination of such a functional group, introduction of the amino group on the front face 
of solid phase is desirable to the nucleic-acid probe which has a carboxyl group (based on the introduction to 
the nucleic-acid probe end of a succinimide derivative) at the end, for example. Although the fixing nature to 
the solid phase top at the time of the combination of this amino group and an epoxy group breathing out a 
nucleic-acid probe solution by the ink-jet regurgitation method as compared with the combination of a thiol 
group and a maleimide machine is not good, when the well is prepared in solid phase, it is the thing of the 
grade which can be disregarded. 

[0062] The introduction to the solid phase front face of the amino group or an epoxy group As mentioned 
above, in using a glass plate as solid phase After processing this glass-plate front face with alkali, such as a 
potassium hydroxide and a sodium hydroxide, first and exposing a hydroxy! group (silanol group) on a front 
face, The amino group The silane coupling agent containing the silane compounds (for example, gamma- 
glycidoxypropyltrimetoxysilane etc.) which introduced the introduced silane compounds (for example, N-beta- 
(aminoethyl)-gamma-aminopropyl trimethoxysilane etc.) and the epoxy group It can carry out by making it 
react with the hydroxyl group on this front face of a glass plate. Moreover, a maleimide machine can introduce 
N-maleimide KAPURO yloxy succinimide, SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate, etc. into a glass- 
plate front face by making it react with this amino group, after introducing the amino group into a glass-plate 
front face by the above-mentioned method. 

[0063] In addition, the structure of N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate is as follows. 

** N-beta (aminoethyl)-gamma-aminopropyl trimethoxysilane : (CH30) it is 3H6NHC2H4NH2** gamma- 

glycidoxypropyltrimetoxysilane: [0064] 2 SiC. 

[Formula 8] 

(CH 3 0) 3 SiC 3 H g OCH 2 CH-CH 2 

[0065] ** SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate : 10066] 
[Formula 9] 

O ; O 

o o 

[0067] When an epoxy group is introduced into a solid phase front face in the surface treatment of the 
above-mentioned solid phase, after combining this epoxy group and a probe, the base of a well can be made 
into a hydrophilic property by carrying out ring breakage of the unreacted epoxy group using ethanolamine 
solution etc., and changing into a hydroxyl group. This operation is desirable when supplying this probe and 
the drainage system solvent containing the target matter which reacts specifically to the well which combined 
the probe. 

[0068] Moreover, when using a resin substrate as solid phase, a hydroxyl group, a carboxyl group, or the 
amino 1 group can be introduced into a resin substrate front face by the method of the publication of Chapter 5 
of Organic Thin Films and Surface, Vol.20, and Academic Press. Or it is also possible to introduce the amino 
group jand an epoxy group or to introduce a maleimide machfne further using the silane compound which has 
an amino group and an epoxy group like the case of the glass plate described above after introducing a 



hydroxyl group by this method. By the way, introduction of the functional group to the above-mentioned solid 
phase may be performed before formation of a matrix on a solid phase front face, or you may perform it after 
matrix formation. What is necessary is just to supply a reaction solution to each well by the ink-jet method 
etc. that what is necessary is just to supply a reaction solution required for introduction of a functional group 
to a solid phase front face on a solid phase front face by the method of a spjn coat, a DIP coat, etc. if it is 
before matrix formation, if it is after matrix formation. ) 

[0069] Moreover, oxidize a resin substrate front face, introduce a hydroxyl group, the silane coupling agent 
and this hydroxyl group containing the silane compound which subsequently has an amino group are made to 
react, the amino group is introduced, and the method to which this amino group and the functional group of a 
probe are made to react is mentioned as indicated by JP,60-01 5560,A as a method of combining a probe with 
a resin substrate. 

[0070] Moreover, when the substrate after pretreatment is a hydrophilic property, the resin for the matrix 
formation made of a resin in which the matrix pattern of another side is formed and which spread a water- 
repellent material previously relatively can be used as it is. Moreover, when the further water repellence is 
needed, it can also add a water repellent in matrix material. Moreover, when a matrix pattern is formed by 
photopolymers, such as a photoresist, it is also possible by performing a postbake on suitable conditions after 
exposure and development to give strong water repellence with a matrix pattern. 

[0071] Although the case where a probe solution was a hydrophilic property was described when saying so far 
which it was, what is necessary will be just to carry out reverse processing in a lipophilic case [ a probe 
solution ]. 

[0072] The size and the configuration of a well of a matrix pattern can be suitably chosen with the supply 
methods, such as size of a substrate, size of the whole array finally produced, the number of probe kinds that 
constitutes an array or the formation method of a matrix pattern, and a probe solution to a matrix pattern 
gap, the method of detection, etc. 

[0073] A square configuration's can be alike, in addition the cross section of a field parallel to the substrate 
shown in drawing 5 as a configuration can consider as various configurations, such as a rectangle, various 
polygons, circular, and an ellipse form. 

[0074] As size of a well, when the size of the number of reaction kinds and the whole array is taken into 
consideration, the longest width of face of 300 micrometers or less is desirable. For example, as shown in 
drawing 5 , when making the cross section in a direction parallel to the substrate of a well into a square, the 
length of one side can be set to 200 micrometers or less. Furthermore, in making a well into a rectangle, when 
making circular 200 micrometers or less of the long side, it is more desirable to set the diameter to 200 
micrometers or less. The minimum of the size can be set to about 1 micrometer. 

[0075] The array gestalt of each well can be suitably changed according to requests, such as a mode which is 
the vertical direction in a plan like drawing 5 , and is arranged at equal intervals, and a mode which shifts and 
arranges the position of a well in an adjacent train. 

[0076] As for the distance between adjoining wells, it is desirable to set it as an interval which it does not 
make produce cross contamination even if a position gap of some arises between a regurgitation position and 
the well which should be supplied, in case a probe solution is supplied to a well for example, by the ink-jet 
method. Moreover, when the size etc. and cross contamination of the whole array, and the operability in the 
case of supply of various solutions are taken into consideration, it is desirable that the distance between 
adjoining wells is in the range of 1/2 of the longest width of face of a well - double precision. 
[0077] For example, if the size of a substrate is made into a suitable size (1 inch x1 inch or 1cmx1cm) by the 
case where a well is made into a square configuration when automating operation of probe fixation, sample 
supply, detection, etc. From the need of fully achieving the function as combinatorial chemistry to 100 pieces 
x 100 pieces Or since it is desirable for the probe kind beyond 1000 piece x1000 piece to exist, it is desirable 
to set to 200 micrometers or less distance between the wells which adjoin one side of the square 
configuration of a well 1-200 micrometers also in consideration of the size of the matrix itself. 
[0078] Moreover, although the thickness (height from a solid phase front face) of a matrix is determined in 
consideration of the capacity of the formation method of a matrix pattern, or a well, the amount of the probe 
solution to supply, etq. f it is desirable to be preferably referred to as 1-20 micrometers. By considering as 
such thickness, namely, when [ for example, ] a probe solution is supplied to; each well using an ink-jet 
regurgitation method, Even if it is the case where it can adjust only to a difficult property that this probe 
solution forms a small spot for the property of a probe solution on this solid phase front face, in relation with 
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ink-jet regurgitation conditions The position on solid phase can be made to be able to stop this probe 
solution, and cross contamination can jbe prevented very effectively. 

[0079] Temporarily, the capacity of the well in the upper limit of the above-mentioned desirable range 
becomes 200micrometerx200micrometerx20micrometer, i.e., 800pl. Moreover, if distance between adjoining 
wells (x of drawing 1 ) is similarly set to 200 micrometers in this size, 625 well densities /of 2 will be obtained 
cm. That is, the array which has the well density of two or more [102 //cm ] as order is obtained. Moreover, 
if a well is made into the square configuration whose one side is 5 micrometers, and distance between 
adjoining wells is also set to 5 micrometers and sets thickness of a matrix pattern to 4 micrometers, the 
capacity of a well will serve as 0.1pl(sj and 1 million [ /] of the number will be set to 2 cm. since 
5micrometerx5micrometerx4micrometer patterning is realistic size in the present ultra-fine processing 
technology — as order — the well of two or more [106 //cm ] — the array of density may also serve as the 
range of invention of this invention 

[0080] When a probe solution or a probe, and the supply volume to the well of the matter which should react 
consider as the amount of said mostly with the capacity of a well in this mode, it becomes a O.lpico liter (pi) 
to a Inano liter (nl) from the above-mentioned calculation in general. Moreover, when it considers as non- 
compatibility to the solution to which a matrix is supplied, depending on ****, it becomes possible to stop the 
liquid of the amount which exceeds the capacity of a well with the surface tension in the opening upper part 
of a well. In such a case, for example, 10 times of a well, volume 10 times the number of this can be supplied, 
and it can be made to hold. That is, the liquid of number 10nl will be supplied from Number pi. It is desirable in 
any case, to supply a probe solution at a well using the ink-jet method which can supply position precision 
and amount-of-supply precision good, although a general micro dispenser and a general micropipette are also 
possible for the supply to such a little well of liquid. On an ink-jet print, since it positions with high precision 
to mum order and the regurgitation of the ink is carried out, it can be told to supply of the solution to a well 
that it is extremely suitable, moreover, the amount of the ink breathed out — general — several — from pi, 
since it is number 10nl, it can be said that it is suitable for supply of the solution to a well also at this point 
[0081] If a drop adheres to the field containing a well even if according to this mode the breadth of a drop is 
quantitatively controlled by the reaction and well on a nucleic-acid probe and the front face of solid phase 
and disorder of some is in a discharge direction, the portion will be crawled and the portion concerning the 
matrix of a drop will be smoothly contained in a well, when the matrix serves as non-compatibility to 
regurgitation liquid. 

[0082] Although especially the ink-jet method used for this invention is not restricted, a piezo jet process, the 
bubble jet process using thermal foaming, etc. can be used, for example. 

[0083] By the way, what can form a matrix in a front face in the 2nd mode further is [ that what is necessary 
is just what can introduce various functional groups which were described above on the solid phase front face 
as a material which can be used as solid phase 103 in this invention ] desirable. And when constructing the 
detection system which minded solid phase when the reactant of a probe and the target matter was detected 
optically, it is desirable to make solid phase into transparent solid phase optically. The glass which contains 
synthetic quartz, a fused quartz, etc. as such a material, silicon, acrylic resin, polycarbonate resin, polystyrene 
resin, vinyl chloride resin, etc. are mentioned. Moreover, when detecting optical detection of this reactant 
without minding solid phase, it is desirable to use black solid phase optically, and the resin substrate 
containing black stain pigments, such as carbon black, etc. is used. 

[0084] In this invention, the solution of the matter which should react to these probes array is supplied, and it 
reacts by putting on a suitable reaction condition. When the solution of matter which is different in an 
individual well and which should react needs to be supplied, at least one sort of solutions which at least one 
sort of matter which should be made to react to a probe dissolved in each of two or more wells of a probe 
array are supplied. In this case, supply of the quantitive liquid without cross contamination which limited the 
supply field when it was affinity-like to the well with which the probe of a probe array with which the solution 
supplied is already formed is combined and was un-keeping-good relations-like [ a matrix pattern ] is attained 
as mentioned above. Since many of living body-related matter is water-soluble like the matter shown in Table 
1, in a well, in this case, a hydrophilic property and a matrix pattern serve as water repellence. Moreover, as 
mentioned above, if the ink-jet method is used also for supply of these matter that should react, supply will 
become possible quantitatively about minute amount volume at it 

[0085] Since the volume of the probe supplied in this invention in order to combine with a substrate, or the 

volume of the matter which should react is a minute amount, it is desirable to include the conditions from 
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which both reaction conditions protect evaporation of the supplied solution and ****. 

[0086] this invention is explained still in detail with an Example below. j 
[0087] Example 1 (the process of the nucleic-acid probe array using the bubble-jet printer, and evaluation of; 
the probe array) i j 

(1) The glass plate of the 1 inch angle of substrate washing was put into the rack, and it dipped in the j 
detergent for ultrasonic cleaning overnight. Then, ultrasonic cleaning was performed for 20 minutes in the I 
detergent, and rinsing removed the detergent after that It was distilled water, and after rinsing, it 
ultrasonicated for 20 minutes further in the container containing distilled water. Next, the glass plate was 
dipped in 1-N sodium-hydroxide solution beforehand warmed at 80 degrees C for 10 minutes. Rinsing and 
distilled water washing were performed succeedingly and the glass plate for probe arrays was prepared. 
[0088] (2) The 1wt% solution of the silane coupling agent (tradename : KBM603; Shin-Etsu Chemical [ Co., 
Ltd. ] Co., Ltd. make) containing the silane compound (N-beta-(aminoethyl)-gamma-aminopropyl 
trimethoxysilane) which combined the surface treatment amino group was stirred under the room temperature 
for 2 hours, and the methoxy machine in the molecule of the above-mentioned silane compound was 
hydrolyzed. Subsequently, after dipping the substrate obtained above (1) in this solution for 20 minutes at a 
room temperature (25 degrees C), it pulled up and both sides of a glass plate were made to spray and dry 
nitrogen gas. Next, for 1 hour, silane coupling processing was completed, and the amino group was introduced 
into the substrate front face. [ in the oven which heated the glass plate at 120 degrees C ] Subsequently, 
2.7mg weighing capacity of the N-maleimide KAPURO yloxy succinimide (product made from N-(6- 
Maleimidocaproyloxy) succinimide;Dojin) (it abbreviates to EMCS henceforth) was carried out, and the EMCS 
solution which dissolved so that the last concentration might become 1:1 solutions of dimethyl sulfoxide 
(DMSO)/ethanol in ml and 0.3mg /was prepared. The glass plate which performed silane coupling processing 
was dipped in this EMCS solution at the room temperature for 2 hours, and the amino group currently 
supported by silane coupling processing on the glass-plate front face and the carboxyl group of an EMCS 
solution were made to react. The maleimide machine of the EMCS origin will exist in a glass-plate front face 
on a front face in this state. After washing the glass plate pulled up from the EMCS solution one by one by 
the mixed solvent of DMSO and ethanol, and ethanol, it was dried under nitrogen-gas-atmosphere mind. 
[0089] (3) The single strand nucleic acid of the array number 1 was compounded using the synthetic DNA 
automatic composition machine of probe DNA. In addition, the thiol (SH) machine was introduced by using a 
thiol modifier (Thiol-Modifier) (grain research (GlenResearch) company make) for the single stranded DNA end 
of the array number 1 at the time of composition with a DNA automatic composition machine. Then, the usual 
deprotection was performed, DNA was collected, and it refined in the high performance chromatography, and 
used for the following experiments. 

Array number: The single stranded DNA of DNA **** by the 15 , HS-(CH2)6-0-P02-0- 

ACTGGCCGTCG MM ACA3' (4) BJ printer and the joint above-mentioned array number 1 to a substrate was 
idissolved in TE solution (10mM Tris-HCI (pH 8) / 1mM EDTA solution) so that the last concentration might 
become [ ml ] in about 400mg /, and the single stranded DNA solution was prepared (exact concentration is 
computed from absorption intensity). 

[0090] Glycerol 7.5wt%, urea 7.5wt%, the solution containing acetylene alcoholic (tradename : ASECHIRE 
Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% shown by the thiodiglycol 7.5wt% and 
above-mentioned general formula (I) was prepared, and in addition to the above-mentioned DNA solution, it 
adjusted so that the last concentration of a single stranded DNA might be set to 8microM. The surface 
tension of this liquid was within the limits of 30 - 50 dyne/cm, and viscosity was 1.8cps (E type viscometer : 
Tokyo Keiki [ Co., Ltd. ] Co., Ltd. make). The ink tank for bubble-jet printers (tradename : BJC620; Canon [, 
Inc. ], Inc. make) was filled up with this liquid, and the bubble jet head was equipped with it. In addition, the 
bubble-jet printer (tradename : BJC620; Canon [, Inc. ], Inc. make) used here converts so that printing to a 
plate may be possible. Moreover, this bubble-jet printer is printable in the resolution of 360x720dpi. 
Subsequently, this printer was equipped with the glass plate processed above (2), and the liquid containing a 
probe nucleic acid was spotted on the glass plate. The distance of liquid ****** of a bubble jet head and the 
liquid adhesion side of a glass plate was 1.2-1. 5mm here. Moreover, spotting performed 2 times of ****** in 
the direction of 360dpi after one spotting, and conditioning was carried out in the direction of 720dpi so that 5 
|times of ****** might be performed after one spotting. The glass plate was put into the humidification j 
^chamber for 30 minutes after the spotting end, and the maleimide machine on the front face of a glass plate! 
and the thiol group of a nucleic-acid probe end were made to react In addition, the discharge quantity of the 



DNA probe solution per 1 discharging of the above-mentioned printer was about 24 pl(s). 
[0091] (5) It is 1Mj after a reaction end with a blocking reaction maleimid;e machine and a thiol group, and 
about a glass plat?. NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the liquid containing 
DNA on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 
2% bovine-serunrHalbumin solution, it was left for 2 hours, and the blocking reaction was performed. 
[0092] (6) DNA of the hybridization reaction array number 1 and the single stranded DNA which has a 
complementary base sequence were compounded with the DNA automatic composition machine, and the 
single stranded DNA which was made to combine a rhodamine with a five prime end, and labeled was obtained. 
It is 1M about this labeling single stranded DNA. It dissolved so that it might become the last concentration M 
of 1 micro at NaCI / 50mM phosphate buffer solution (pH 7.0), and the probe array which was obtained above 
(5) in this solution and which carried out blocking processing was immersed, and the hybridization reaction 
was performed at the room temperature (25 degrees C) for 3 hours. Then, it is 1M about a probe array. 
NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the probe nucleic acid and the single 
stranded DNA which was not hybridized were flushed. Next, the fixed quantity was carried out using the done 
type fluorescence microscope equipped with the filter set which connects image-analysis equipment 
(tradename : ARGUS 50; Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of 
the spot of this probe array of a handstand. 

[0093] (7) At the spot of the nucleic-acid probe of the array number 1 which are a resulting-indicator-ized 
single stranded DNA and a full match, it was the amount of fluorescence of 4600. Moreover, the probe array 
in the state where each spot after hybridization is carrying out firefly luminescence was observed using the 
fluorescence microscope (NIKON [ CORP. ] CORP. make), the probe array which starts this example as a 
result — a — between that it is in within the limits the diameter of whose each spot is almost circular and is 
about 70-100 micrometers, and the spots of which b contiguity is done — the diameter of each spot, and 
abbreviation — there is about 100-micrometer equal space and it became clear that each spot has been 
independent clearly mutually and that the row and column of c spot has gathered 

[0094] This is very effective when making automatic detection of the spot hybridized on the probe array etc. 
perform. 

[0095] Example 2 (manufacture of the nucleic-acid probe array using the bubble-jet printer, and detection of 
the target-nucleus acid using the probe array) 

(1) The glass plate which performed surface treatment for probe arrays completely like (1) of the above- 
mentioned example 1 and (2) was prepared. 

[0096] (2) The single strand nucleic acid of the array numbers 1-4 was compounded using the synthetic DNA 
automatic composition machine of probe DNA. In addition, the array number 2 and the thing which carried out 
3 base change were made into the array number 3, and what was changed six bases was made into the array 
number 4 for what carried out 1 base change on the basis of the array number 1 which used the single strand 
nucleic acid of the array numbers 1-4 in the example 1. Moreover, the thiol (SH) machine was introduced by 
using Thiol-Modifier (product made from GlenResearch) for the single stranded DNA end of the array numbers 
1-4 at the time of composition with a DNA automatic composition machine. Then, the usual deprotection was 
performed, DNA was collected, and it refined in the high performance chromatography, and used for the 
following experiments. The array of the array numbers 2-4 is shown below. 

Array number : 25'HS- 6-0-P02-0-ACTGGCCGTTGTTTTACA3 , array number : 35'HS-(CH2)6-0-P02-0- 
ACTGGCCGCTTTTTTACA3 (CH2) array number : **** of the DNA probe by the 45 , HS-(CH2)6-0-P02-0- 
ACTGGCATCTTGTTTACA3' (3) BJ printer, And four kinds of ****** liquids are prepared using the single 
stranded DNA of the joint above-mentioned array numbers 1-4 to a substrate by the method indicated to (4) 
of the above-mentioned example 1, and the same method. Four ink tanks for bubble-jet printers used in the 
example 1 were filled up with each liquid, and the bubble jet head was equipped with each ink tank. 
Subsequently, this printer was equipped with the glass plate created by the same method as the above (1), 
and each of four sorts of nucleic-acid probes was spotted on this glass plate at 3x3mm each of four area of 
this glass plate. In addition, the pattern of spotting in each area presupposed that it is the same as that of an 
example 1. The glass plate was put into the humidification chamber for 30 minutes after the spotting end, and 
the maleimide machine and the thiol group were made to react. 

[0097] (4) It is 1iyi after a reaction end with a blocking reaction maleimide machine and a thiol group, and 
about a glass plate. NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the DNA solution 
on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 2% 



bovine-serum-albumin solution, it was left for 2 hours, and the blocking reaction was performed. 
[0098] (5) DNA of the hybridization reaction array number 1 and the single stranded DNA which has a 
complementary base sequence were compounded with the DNA automatic composition hachine, the 
rhodamine was combined with the five prime end, and the labeling single stranded DNA was obtained. It is 1M 
about this labeling single stranded: DNA. It dissolved so that it might become the last concentration M of 
1 micro at NaCI / 50mM phosphate buffer solution (pH 7.0), and the probe array and hybridization reaction 
which were obtained by (4) were performed for 3 hours. Then, it is 1M about a probe array. NaCI / 50mM 
phosphate buffer solution (pH 7.0) solution washed, and the probe nucleic acid and the single stranded DNA 
which was not hybridized were flushed. Next, each spot of this probe array was observed with the 
fluorescence microscope (NIKON [ CORP. ] CORP. make), and the fixed quantity was carried out using the 
done type fluorescence microscope equipped with the filter set which connects image-analysis equipment 
(tradename : ARGUS 50; Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of 
a handstand. 

[0099] (6) The amount of fluorescence of 2800 was obtained at the spot of the DNA probe of the array 
number 2 which has the mismatch array of one base to being the amount of fluorescence of 4600 at the spot 
of the DNA probe of the array number 1 which are a resulting-indicator-ized single stranded DNA and a full 
match. Moreover, at the spot of the DNA probe of the array number 3 which has 3 base mismatch, only the 
amount of fl uorescence below the half of 2100 and a full match was obtained, and fluorescence was not 
observed in DNA of the array number 4 of 6 base mismatch. From the above thing, the single stranded DNA 
of a perfect complementarity was specifically detectable on the DNA array substrate. 

[0100] Example 3 (the concentration and the bubble jet regurgitation property of the DNA probe in a liquid) 
(1) The single stranded DNA which has the array of the array number 5 shown below in composition of a DNA 
probe was compounded using the DNA automatic composition machine, it was dissolved in TE solution (10mM 
Tris-HCI (pH 8) / ImM EDTA solution) so that concentration might become [ ml ] respectively in about 0.2mg 
[ ml ] /, 2mg [ ml ] /, and 15mg /, and three kinds of DNA probe solutions with which concentration differs 
were prepared (exact concentration was computed from absorption intensity). 

Array number : Regurgitation glycerol 7.5% by the 55'GCCTGATCAGGC3'(2) BJ printer, The solution 
containing acetylene alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., 
Ltd. make) 1% which has the structure shown by the above-mentioned general formula (I) is prepared 7.5% of 
ureas, and thiodiglycol 7.5%. In addition to the probe solution with a concentration of 0.2mg [/ml ] adjusted 
above (1), the last concentration diluted [ ml ] this solution in about 0.02mg (3microM) /. The ink tank for 
bubble-jet printers which used this liquid in the above-mentioned example 1 was filled up, and the head of the 
bubble-jet printer which used this ink tank in the example 1 was equipped. 

[0101] Next, this printer was equipped with the aluminum board of A4 size, and it spotted to the area of the 
3x5 square inches of this aluminum board. Spotting here was set up so that the above-mentioned area might 
spot by the density of 360x720dpi. Moreover, the ink of marketing [ to the beginning ] for B J620 as control 
was printed on this aluminum board. This operation was performed to a total of four aluminum boards. 
[0102] Next, the nucleic-acid probes by which the spot was carried out on each aluminum board were 
collected using TE solution, it refined by gel filtration technique and the amount of the refined recovery 
nucleic~acid probe was measured with the absorption spectrum. The amount of recoveries of the nucleic-acid 
probe called for theoretically here is as follows. That is, the volume per [ which is breathed out from the head 
of the printer used for this example ] drop is a 24pico liter. And since there are four aluminum boards which 
spotted in the area of 3x5 square inches by the density of 360x720dpi, it is set to 24(pico liter) x(720x360) x 
(3x5) x four-sheet =373microl. The absorbance in 260nm which the probe nucleic acid of this amount shows, 
and the absorbance in 260nm of the collected nucleic-acid probe are shown in drawing 3 . 
[0103] In the completely same operation as the above (2), 15mg /followed each probe solution ml the 
concentration of 2mg/ml. In addition, the last concentration of the nucleic-acid probe of each ****** liquid 
was set to 30microM (0.2mg/(ml)) and 225microM (1.5mg/(ml)). The result of the absorbance which the 
absorbance and the amount of probe nucleic acids calculated theoretically which the probe nucleic acid 
collected from each solution shows show is shown in drawing 3 . 

[0104] (3) It was a value near the value with which the discharge quantity with an actual nucleic-acid probe is 
theoretically expected that result- drawing 3 shows. In the regurgitation of the nucleic-acid probe using a 
bubble jet process, quantitative loss of the nucleic-acid probe by the bad debt of the n6cleic-acid probe to 
the heater section of a bubble jet head etc. is not accepted from this thing. Moreover, the spotting in process 



to the aluminum board using the liquid of each concentration and no trouble of a head, for example, the hon- 
regurgitation etc., were generated. Moreover, whe^i the spot of the ink for bubble-jet printers and the spbt of 
a nucleic-acid probe which spotted to the aluminum board as control were contrasted visually, the spotting 
situation of the spot created using the liquid of concentration 3microM and 30microM was almost the same as 
that of it of an ink spot. Moreover, as for the spotj created using the liquid with a concentration [ M ] of i 
225micro, some disorder was accepted as compared with the ink spot. 

[0105] Example 4 (examination of the influence which a bubble jet process has on a nucleic-acid probe) 
(1) It prepared so that base length 10mer (synthetic compounds), oligoA (40- 60men Pharmacia manufacture) 
and poly (dA) which consist of a synthetic adenine (it is henceforth indicated as "A") of a nucleic-acid probe, 
and a (300-400mer; Pharmacia manufacture) might be diluted with TE solution, respectively and the last 
concentration might become [ ml ] in 1mg /, and the nucleic-acid probe solution with which length differs was 
prepared. In addition, the base sequence (array number : 6) of 10mer(s) is as follows. 

Array number: Regurgitation glycerol 7.5wt% of the DNA solution by the 65" [ AAAAAAAAAA3] (2) bubble-jet 
printer, the solution containing acetylene alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine 
Chemicals) 1wt% shown by the urea 7.5wt% and above-mentioned general formula (I) was prepared, and each 
nucleic-acid probe solution created above (1) in this solution was diluted so that the last concentration might 
become in ml and about 0.1 mg /. 

[0106] Each nucleic-acid probe solution with which the cartridge was filled up like the example 3 was made to 
breathe out on an aluminum board, and the spotting situation was observed visually. As a result about the 
nucleic-acid probe of base length 10mer and 40-60mer, the probe array with which the spot which became 
independent on the aluminum board was tidily located in a line was obtained. Moreover, although the same 
probe array was fundamentally obtained also about the nucleic-acid probe of 300-400mer, the portion with 
which adjoining spots are connected was accepted. Physical-properties change of the liquid with which the 
base chain of a nucleic-acid probe originates in a ******** arises, and this is considered because the 
directivity of the regurgitation from a bubble jet head became incorrectness a little. 

[0107] Next, the spots on the probe array created using each nucleic-acid probe solution were collected like 
the example 3. 100micro of collected nucleic-acid probe solutions I was analyzed by Antiphase HPLC, and 
comparison with the solution in front of the regurgitation investigated the existence of cutting of a nucleic- 
acid probe. In addition, 7 - 70% acetonitrile concentration gradient containing 1M triethylamine acetate 
performed elution of Antiphase HPLC. Consequently, a DNA fragment which is considered to have been cut 
was not observed but, therefore, it has checked that the nucleic-acid probe had not received transformation 
by the regurgitation in a bubble jet process, either. Moreover, as a result of performing the fixed quantity of 
the collected nucleic-acid probe like an example 3, as shown in drawing 4 , as for the nucleic-acid probe of 
three kinds of length, the amounts as a theoretical value were collected mostly. 
[0108] In (4) of example 5 (examination of reaction time) example 1, except having carried out room 
temperature (25 degrees C) neglect of the surfacfe treatment glass plate which spotted the nucleic-acid 
probe into the humidification chamber overnight fpr 10 minutes and 90 minutes, the probe array was 
manufactured like the example 1 and the hybridization reaction was presented with each probe array. About 
the probe array made to react as a result 90 minutes and overnight, fluorescence intensity of the same grade 
as the fluorescence intensity which the probe array altogether obtained in the example 1 shows was given. It 
became clear to have ended mostly the ligation reaction of the maleimide machine on the front face of a glass 
plate and the thiol group of a nucleic-acid probe end in 30 minutes from this. On the other hand, the reaction 
time of the probe array for 10 minutes was about 70% of the amount of fluorescence compared with it of an 
example 1. 

[0109] Example 6 (manufacture of the PNA probe array using the bubble-jet printer, and detection of the 
target-nucleus acid using the probe array) 

(1) The glass plate which performed surface treatment for probe arrays completely like (1) of the above- 
mentioned example 1 and (2) was prepared. 

[0110] (2) The protein nucleic acid (PNA) (product made from Japanese par SEPUTIBU) which has the base 
sequence of the synthetic following array numbers 7 and 8 of Probe PNA was prepared. A cysteine residue 
(Cys and notation) is combined with an amino terminus (equivalent to the five prime end of DNA), and, as for 
this PNA, the thiol group is introduced into the amino terminus as the result. Moreover, the PNA probe of the 
array number 8 little salt-machine-changes the PNA probe of the array number 7. 

Array number : 7 NCys-NH 2-0- (CH2) 2-0-CH2 CONH-ACTGGCCGTCGTTTTACAC array number : The 
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regurgitation of the PNA probe according to a 2-0-(CH2)2-0-CH2 CONH-ACTGGCCGTTGTTTTACAC(3) 
BJ printer § NCys-NH (CH2), (CH2) And the PNA probe of each joint above to a substrate is dissolved so 
that the last concentration may be set to 80microM at the 0.1 wt% trifluoroacetic acid of 100microl. 
Subsequently, glycerol 7.5wt% and urea 7.5wt% and thiodiglycol 7.5wt%, and the solution containing acetylene 
alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% 
shown by the above-mentioned general formula (I) — the trifluorpacetic-acid solution of Above PNA — in 
addition, it adjusted so that the last concentration of a PNA probe might be set to 8microM The surface 
tension of this liquid was within the limits of 30 - 50 dyn/cm, and viscosity was within the limits of 1-5cps. 
[0111] It spotted in each area on the glass plate which created these PNA probe solutions of each above (1) 
the same with having indicated to (3) of an example 2. It put after a spotting end and into the 3-hour 
humidification chamber, and the maleimide machine and the thiol group were made to react. 
[0112] In addition, the discharge quantity of the PNA probe solution per 1 discharging of the above-mentioned 
printer was about 24 pl(s). 

[0113] (4) It is 1M after a reaction end with a blocking reaction maleimide machine and a thiol group, and 
about a glass plate. NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the liquid containing 
PNA on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 
2% bovine-serum-albumin solution, it was left for 3 hours, and the blocking reaction was performed. 
[0114] (5) The single stranded DNA which has PNA of the hybridization reaction array number 7 and a 
complementary base sequence was compounded with the DNA automatic composition machine, and the single 
stranded DNA which was made to combine a rhodamine with a five prime end, and labeled was obtained. This 
labeling single stranded DNA was dissolved so that it might become 10mM phosphate buffer solution (pH 7.0) 
with last concentration 5nM (the amount of solutions of 1ml), the PNA probe array which was obtained above 
(4) in this DNA solution and which carried out blocking processing was immersed, and the hybridization 
reaction was performed at the room temperature (25 degrees C) for 12 hours. Then, 10mM phosphate buffer 
solution (pH 7.0) solution washed the probe array, and the PNA probe and the single stranded DNA which was 
not hybridized were flushed. Next, the fixed quantity was carried out using the done type fluorescence 
microscope equipped with the filter set which connects image-analysis equipment (tradename : ARGUS 50; 
Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of the spot of this probe 
array of a handstand. 

[0115] (6) In the PNA probe of the array number 8 which has 1 base mismatch array to having been the 
amount of fluorescence of 2400 in the PNA probe of the array number 7 which are a resulting-indicator-ized 
single stranded DNA and a full match, it was 1 100 of an abbreviation half. The single stranded DNA of a 
perfect complementarity was specifically detectable on the PNA array from the above thing. 
[01 16] Moreover, the probe array in the state where each spot after hybridization is carrying out firefly 
luminescence was observed using the fluorescence microscope (NIKON [ CORP. ] CORP. make), the probe 
array which starts this example as a result — a — about 50-micrometer space is between that it is in within 
the limits the diameter of whose each spot is almost circular and is about 200 micrometers, and the spot of 
which b contiguity is done, and it became clear that each spot has been independent clearly mutually and that 
the row and column of c spot has gathered 

[0117] This is very effective when making automatic detection of the spot hybridized on the probe array etc. 
perform. 

[0118] Furthermore, since there was no need of making hybridization reaction time and the solution used for 
removal of a subsequent unreacted single stranded DNA containing a sodium chloride, it did not need to be 
cautious of a deposit of a sodium chloride during observation of fluorescence, and the hybrid on a probe array 
was able to be detected more easily. Moreover, a preservation top did not have the need for seal, either and 
was easy handling. 

[0119] In addition, although a larger reason than the spot of the probe array which the diameter of a spot of a 
PNA probe obtained in the example 1 is not clear, as a result of having acquired knowledge that water 
solubility is inferior in a PNA probe a little as compared with a DNA probe and both water-soluble difference 
making the surface tension of each ink-jet ****** produce a difference, as for this invention persons, it is 
guessed that the diameter of a spot is a different thing. 

[0120] Example 7 (manufacture and its evaluation of the glass substrate with a black matrix for probe arrays 
which introduced the epoxy group into the front face) 

(1) The glass substrate (50mmx50mm) which consists of synthetic quartz was cleaned ultrasonically using 



2wt% sodium-hydroxide solution, subsequently UV ozonization was performed, and the front face was 
defecated, the silane coupling agent (tradename : KBM403; Shin-Etsu Chemical CoJ Ltd. make) containing the 
silane compound (gamma-glycidoxypropyltrimetoxysilane) which combined the epoxy group — 1wt% — the 
50wt% methanol solution to contain was stirred under the room temperature for 3 hburs, and the methoxy 
machine in the above-mentioned silane compound was hydrolyzed Subsequently, this solution was applied to 
the above-mentioned substraite front face by the spin coater, it heated and dried fqr 5 minutes at 100 
degrees C t and the epoxy group was introduced into the substrate front face. 

(2) The DEEP-UV resist (negative resist for black matrices) (tradename : BK- 739P; the NIPPON STEEL 
chemistry incorporated company make) which next contains carbon black is applied so that the thickness 
after hardening may be set to 5 micrometers by the spin coater, and with the hot plate, at 80 degrees C, this 
substrate was heated for 5 minutes and stiffened. Pro squeak tee exposure was carried out using the mask by 
which patterning was carried out so that the distance between the contiguity wells in drawing 5 (X) might 
serve as 100 micrometers and a square whose configuration of a well is 100micrometerx100micrometer to a 
1cmx1cm field using a DEEP-UV aligner, subsequently, negatives were developed with the developer of 
inorganic alkali solution using the spin developing machine, pure water washed further, and the developer was 
removed completely. Next, it dried simply using the spin dryer, it heats for 30 minutes at 180 degrees C in 
clean oven after that, and actual hardening of the resist was carried out, 2500 wells have been arranged in the 
predetermined array and the adjoining well obtained the substrate isolated by the black matrix. In addition, the 
capacity of each well is calculated with a SOpico liter (pi). Due to this time, the contact angle to the water of 
a black matrix front face cannot get wet easily with 93 degrees, and the contact angle to the water at the 
base of a well tended to get wet with 35 degrees. 

[0121] (3) The ink tank for bubble-jet printers (tradename : BJC620 : Canon [, Inc. ], Inc. make) was filled up 
with the Rhodamine B solution of 10microM, and the bubble jet head of the bubble-jet printer used in the 
aforementioned example 1 was equipped, and the printer was equipped with the solid phase prepared by the 
above (1) and (2), and Rhodamine B solution was supplied to the check pattern (even — setting) at the well of 
this solid phase In addition, the amount of supply per one well is about 50 pl(s). Moreover, the **** 
positioning accuracy of this printer is **2.5 micrometers. Next, another ink tank was filled up with the solution 
of 10microM amino [ FITC ], the bubble jet head of the above-mentioned printer was equipped, and another 
well which adjoins the well which supplied Rhodamine B solution previously was supplied. It is water-soluble to 
have used Rhodamine B and amino one FITC here, and it is because **** from an ink-jet head being 
performed easily, and the state and cross contamination of a liquid which were supplied to the well by 
observation of fluorescence can be checked. 

[0122] (4) The fluorescence microscope (NIKON [ CORP. ] CORP. make) was equipped with G excitation filter 
(for Rhodamine B), and B excitation filter (for amino FITC), and the state of each solution supplied to the well 
by one 100 times the scale factor of this was observed by fluorescence. As a result, each solution was 
uniformly supplied in the well^ without forming a drop. Moreover, mutually from each well, the fluorescence of 
other coloring matter was not observed and cross contamination was not accepted: 

[0123] Example 8 (manufacture of the probe array using the substrate of an example 7, and detection of the 
target-nucleus acid using it) 

(1) The substrate with a black matrix (BM) was created by the same method as an example 7. 

(2) two nucleotides prepared [ one nucleotide ] the probe (array number : 1 1) (all — the Nippon Flour Mills 
Co., Ltd. make and HPLC grade) of a mismatch to the probe (array number : 10) of a mismatch, and the 
oligomer of the array number 9 to the oligomer (array number : 9) of 18 **** which combined the amino group 
with the hydroxyl group of a five prime end through the phosphoric-acid machine and the hexamethylene as a 
DNA probe, and the oligomer of the array number 9 The base sequence of the oligomer of the array number 9 
is an array complementary to some base sequences of the multiple cloning site of M13mp18-ssDNA which is 
a single stranded DNA. the following — array number — the base sequence of 9-11 and the structure of 
linkage are shown 

array number — 95 — 'NH2-(CH2)6-0-P02-0-TGTAAAACGACGGCCAGT3' — array number — 105 — 
, NH2-(CH2)6-0-P02-0-TGTAAAACCACGGCCAGT3' — array number: — 115 — 'NH2-(CH2)6-0-P02-0- 
TGTATAACCACGCCCAGT3' — the DNA probe of the (3) above-mentioned array numbers 9-1 1 — receiving 
— completeness — the complementary single stranded DNA was compounded Next, each DNA probe and the 
single stranded DNA were dissolved in TE solution (pH 8) which contains NaCI by the concentration of 50mM 
(s) so that the last concentration might be set to 100microM, and the DNA probe solution and the single 



stranded DNA solution were prepared. And the solution which contains a complementary single stranded DNA 
in each DNA probe to 100micro of solutions I; containing a DNA probe was 100microl Added, it mixed, each 
mixed solution was linearly cooled over 2 hours from 90 degrees C to 25 degrees C, and the hybrid ;of each 
DNA probe and each single strand nucleic acid was made to form. Next, the above-mentioned array number 
En addition to the solution containing acetylene alcoholic (tradename : ASECHIRE Norian EH; KawaKen Fine 
Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% shown by the thiodiglycol 7.5wt% and aforementioned general 
formula (I) glycerol 7.5wt% and urea 7.5wt% in; the solution containing the hybrid of each DNA probe of 9-11, it 
adjusted so that the hybrid last concentration might be set to 8microM. Each surface tension of these liquids 
containing the hybrid of each DNA probe was within the limits of 30 - 50 dyne/cm, and viscosity was also 
within the limits of 1-5cps (E type viscometer : Tokyo Keiki [ Co., Ltd. ] Co., Ltd. make). 
[0124] Next, three ink tanks for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) were 
prepared, each ink tank was filled up with three sorts of above-mentioned hybrid solutions, and the head of 
the bubble-jet printer used in the example 1 was equipped. Moreover, the glass substrate with BM created by 
the above (1) and (2) was set, and the solution which contains the hybrid of the DNA probe of the array 
number 9 first was supplied to the well (131 of drawing 6 ) of eye one train. Next the solution containing the 
hybrid of the DNA probe of the array number 10 was supplied to 2 **** well (133 of drawing 6 ) which adjoins 
the well of eye the one above-mentioned train, and the solution which contains the hybrid of the DNA probe 
of the array number 1 1 further was supplied to the well (135 of drawing 6 ) of eye three trains adjoin the well 
of eye the two above-mentioned train. In addition, to one well, which hybrid solution was breathed out 4 times 
and about 100 pi supply was carried out Although the supplied hybrid solution rose from opening of a well and 
it existed when each well was observed under the microscope, although this amount was twice [ about ] the 
capacity of one well, it has stopped in the well by the hydrophobic matrix, and the cross contamination 
between wells was not observed. 

[0125] next, a substrate — the constant temperature of 25 degrees C and 100% of humidity — the amino 
group of every 12 hours and a probe and the epoxy group of a well were made to react to a constant humidity 
chamber In addition, since the amino group of the base of a probe forms a complementary perfect single 
stranded DNA and a perfect complementary hybrid, it does not react with the epoxy group of each well. 
[0126] (4) Next, 80-degree C pure water washed the substrate for 10 minutes, and while making the 
complementary strand which has constructed the probe combined with the substrate, and the hybrid 
dissociate from a probe, it washed away. Subsequently, the substrate was processed under the room 
temperature in ethanolamine solution 1% for 1 hour, and ring breakage of the unreacted epoxy group in each 
well was carried out Next, pure water washed the substrate and it dried. 

[0127] Since ring breakage of the DNA probe in a well and the epoxy group which did not react is carried out, 
and it turns into a hydroxyl group by **** of the above (4) and a hydro xyl group exists also in the 
ethanolamine made to react, a hydrophilic property becomes high more and the base of a well becomes 
advantageous in the case of supply to the well of the solution containing the below-mentioned target single 
stranded DNA. 

[0128] (5) The single stranded DNA of a perfect complementarity to the DNA probe of the array number 9 
was dissolved in TE solution (pH 8) which next contains NaCI by the concentration of 50mM(s) so that the 
last concentration might be set to 10microM, it was immersed, the probe array which introduced the epoxy 
group into the well obtained above (4) in this solution was lowered over 2 hours from 80 degrees C to 25 
degrees C, and the high buri tie ZESHON reaction was performed. Subsequently, after TE buffer solution (pH 
8) which contains NaCI of 10mM(s) at 20 degrees C washed the substrate for 20 minutes, the spin **** 
machine removed the surface penetrant remover. 

[0129] (6) The 2-methyl -4 and 6-screw (4-N and N-dimethylamino phenyl) pyrylium eye OTAIDO (it 
abbreviates to "P2" below) which emit fluorescence only after intercalate in a double strand nucleic acid 
were dissolved in TE solution (pH 8.0) which next contains NaCI by the concentration of 50mM(s) so that the 
concentration might be set to 10microM, the ink tank for the above-mentioned ink jet printers was filled up 
with this solution, and it was attached in the head of the above-mentioned ink jet printer. Moreover, the 
substrate which performed hybridization above (5) is set to the above-mentioned printer. After supplying 100 
pis of P2 solutions at a time to each well, in order to prevent dryness, it is left for 5 minutes within the 
exclusive chamber of 100% of humidity, having held in a chamber — a done-a handstand type microscope 
(tradename: — IMT2; Olympus optical incorporated company make — ) Scale factor 100 times, the| filter cube 
for fluorescence microscopes (595nm (transparency) from filter 455nm for excitation) An ICCD camera 



(tradename : C2400- 87; Hamamatsu Photonics make) and an image processor (tradename : ARGUS 50; 
Hamanjiatsu Photonics make) are connected to use for dichr<j>ic mirror 620nm and barrier filter 610nm for 
fluorescence to 725nm (transparency). The observation fixed quantity of the fluorescence was carried out. In 
addition, observation area is 25micrometerx25micrometer, integration x64 f and ARGUS. The amplification level 
of 50 vjvas set up suitably. 

[01 30]? Consequently, from the well which combined the DNA probe of the array number 11, the almost same 
fluorescence intensity of 1200-1500 as the background was bbserved. The fluorescence intensity of 3500- 
3900 was observed from the well which the fluorescence intensity of 9800-10300 is observed [ well ] from 
the well which, on the other hand, combined the DNA probe of the array number 9, and combined the DNA 
probe of the array number 10. Furthermore, when each solid phase is washed for 10 minutes at 35 degrees C 
using TE buffer solution and fluorescence intensity is measured again, from the well which combined the DNA 
probe of the array number 10, only fluorescence intensity of the same grade as the background is observed. 
[0131] These results showed that a hybridization reaction could be performed in each well and the array 
number 9 and a perfect complementary target-nucleus acid could be further detected specifically by using 
the probe array concerning this example. 

[0132] Example 9 (alternative supply of the reacting matter to each well of the probe array of an example 8, 
and reaction with a probe) 

(1) The substrate which combined the DNA probe of the array numbers 9-11 like the example 8 was prepared. 

[0133] (2) Three kinds of perfect complementary single stranded DNAs were compounded to the DNA probe 
of the array numbers 9-11. The three above-mentioned kinds of single stranded DNAs were dissolved in TE 
solution (pH 8) which contains NaCI by the concentration of 50mM(s) so that each concentration might be set 
to 100microM. Three ink tanks for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) were 
prepared, each ink tank was filled up with three sorts of above-mentioned single stranded DNA solutions, and 
the head of the bubble-jet printer used in the example 1 was equipped. Moreover, the substrate prepared 
above (1) was also set to the printer, and supplied every 100 pis per well of solutions which contain a perfect 
complementary single stranded DNA respectively to the well which the DNA probe of the array numbers 9-1 1 
has combined. When the state of each well was observed under the microscope at this time, it turns out that 
the solution of the matter which bleeding of liquid and cross contamination are not observed and should be 
made to react to each well of a probe array individually can be supplied. 

[0134] (3) After making a hybridization reaction perform in each well like an example 8 next, P2 solution was 
supplied to each well like the example 8, and the hybrid was detected by observing fluorescence. 
Consequently, the fluorescence of the intensity of 9800-10300 was observed from all wells. Supplied the 
reacting matter to each well of a solid phase probe array individually from this, the probe and the reacting 
matter were made to react in each well, and it was checked that an object is detectable as a result of a 
reaction. 

[0135]; Example 10 (hydrophilicity-ized processing at the base of a well of the substrate of an example 7) 
(1) The glass substrate which has a black matrix pattern like an example 7 was prepared. 
[0136] (2) UV ozonization was performed on the near front face in which the black matrix of this substrate is 
formed. At this time, the contact angle to the water of a black matrix front face was in 93 degrees and the 
state of being hard to get wet, and the contact angle to the water at the base of a well was 22 degrees, and 
was in the state of being easy to get wet as compared with it at the base of a well of the substrate with a 
black matrix obtained in the example 7. This is considered to be an effect by the above-mentioned UV 
ozonization. 

[0137] (3) When the supply situation of the ink-jet regurgitation liquid to a well was observed using Rhodamine 
B and solution amino [ FITC ] like the example 7 next, each solution of both was uniformly supplied in the 
well, without forming a drop within a well. Unlike the case where the solid phase which does not have a well on 
a front face in using the solid phase which equipped the front face with the well as solid phase of a probe 
array and which has a flat and uniform surface characteristic is used, it is not necessary to stop ink-jet 
regurgitation liquid in the position limited as much as possible, and becomes more advantageous to detection 
of the reaction of the probe and target matter with which making it go and continue fully performs ink-jet 
regurgitation liquid on a well base behind rather. The hydrophilicity-ized processing at the base of a well 
indicated to this example is a method desirable as the one embodiment. Moreover, it turns out that the ink-jet 
process was used for each coloring matter solution, and it has supplied mutually from the well to which each 



coloring matter is supplied at each well, without having not observed other coloring matter but producing 
cross contamination, j 

[0138] Example 11 (the process of the probe array using the solid phase which supplied and obtained the 
liquid for the functional-group introduction for probe fixation by the ink-jet method to each well of BM 
formation substrate, arjd its use) j 
(1) The substrate equipped with the black matrix like the example 7 was prepared. 

[0139] (2) the silane cdupling agent (tradename : KBM603; Shin-Etsu Chemical Co., Ltd. make) containing the 
silane compound (N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane) which combined the amino 
group — 1wt% — the 10wt% methanol solution to contain was stirred under the room temperature for 3 hours, 
and the methoxy machine in the above-mentioned silane compound was hydrolyzed Subsequently, the ink 
tank for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) was filled up with this solution, 
and the head of the bubble-jet printer used in the example 1 was equipped. Moreover, the substrate prepared 
above (1) was also set to the printer, and supplied the silane-coupling-agent solution containing the silane 
compound with which the methoxy machine was understood an added water part to the well. [ as well as an 
example 8 ] this substrate — the constant temperature of 25 degrees C and 100% of humidity — after leaving 
it in a constant humidity chamber for 30 minutes, with pure water, spin dryness was washed and carried out, 
after that, and the amino group was introduced into the base of each well [100 degrees C ] [ for 30 minutes ] 

[0140] (3) next, the last concentration becomes a 5wt%DMSO solution with 5wt(s)% about SUKUSHIIMIJIRU- 
4-(maleimide phenyl) butyrate (Aldrich make) — as — dissolving — this solution — the above (2) — the 
same — carrying out — an ink jet printer — each well — every 100 pis — supplying — subsequently — the 
constant temperature of 30 degrees C and 100% of humidity — the substrate was left in the constant 
humidity chamber for 2 hours Next, it is pure, a substrate is washed, spin dryness was carried out, and the 
maleimide machine was introduced into the base of each well. 

[0141] (4) two nucleotides prepared [ one nucleotide ] the probe (array number : 14) (all — the Nippon Flour 
Mills Co., Ltd. make and HPLC grade) of a mismatch to the probe (array number : 13) of a mismatch, and the 
oligomer of the array number 12 to the oligomer (array number : 12) of 18 **** which combined the thiol 
group with the hydroxyl group of a five prime end through the phosphoric-acid machine and the 
hexamethylene as a DNA probe, and the oligomer of the array number 12 the following — array number — 
the base sequence of 12-14 and the structure of linkage are shown 

Array number : 125'HS- 6-0-P02-0-TGTAAAACGACGGCCAGT3' array number : 135 , HS-(CH2)6~0-P02- 
O-TGTAAAACCACGGCCAGT (CH2) 3' array number: Each DNA probe of the above-mentioned array 
numbers 12-14 was dissolved in the phosphate buffer solution of 145'HS-(CH2)6-0-P02-0- 
TGTATAACCACGCCCAGT3'(5)10mM so that the last concentration might be set to 10microM. The well of 
the substrate which created each DNA probe solution above (3) like the above-mentioned example 8 was 
supplied. When each well was observed under the microscope, although the supplied DNA probe solution rises 
and exists from opening of a well, it has stopped in the well by the hydrophobic matrix, and cross 
contamination was not observed, this substrate — the constant temperature of 30 degrees C and 100% of 
humidity — pure water performed washing and spin dryness to the constant humidity chamber ****** and 
after that for 2 hours, the thiol group of each DNA probe was made to react with the maleimide machine of 
each well, and the DNA probe was combined with the substrate 

[0142] (6) the DNA probe of the array number 12 — receiving — completeness — TE solution which 
compounds a complementary single stranded DNA and contains NaCI by the concentration of 50mM(s) — this 
single stranded DNA — last — a wave — it dissolved so that a degree might be set to 10microM It was 
immersed, the DNA probe joint substrate obtained above (5) in this solution was lowered over 2 hours to 80 
degrees C - 25 degrees C, and hybridization was performed. Next, after washing a substrate for 20 minutes at 
20 degrees C using TE solution (pH 8) which contains NaCI by the concentration of 10mM(s), the spin dryer 
removed the penetrant remover on the front face of a substrate. 

[0143] (7) YOYO-1 which is the reagent which emits fluorescence only after intercalates in a hybrid was 
dissolved so that the l^st concentration might become TE solution included by concentration 50mM with 
10microM about NaCI (pH 8). It supplied 100 pis of this solution at a time to each well of a substrate which 
processed the above (j5) using the ink jet printer like the above (2), and the observation fixed quantity of the 
fluorescence was carried out like the example 8 (B excitation filter is used). In addition, the signal 
amplification level of Argus50 is the same as that of an example 8. 
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[0144] Consequently, from the well which combined the DNA probe of the array number 14, the almost same 
fluorescence intensity of 1800-2000 as the background was observed. The fluorescence intensity of 3100- 
3300 was observed from the well which the fluorescence intensity of 7500-8000 is observed [ well ] from the 
well which, on the other hand, combined the DNA probe of the array number 12, and combined the DNA probe 
of the array number 13. Furthermore, wh^en solid phase is washed for 10 minutes at 35 degrees^ C using TE 
buffer solution and fluorescence intensity is measured again, from the well which combined theiDNA probe of 
the array number 13, only fluorescence intensity of the same grade as the background is observed. 
[0145] These results showed that a hybridization reaction could be performed in each well and the array 
number 9 and a perfect complementary target-nucleus acid could be further detected specifically by using 
the probe array concerning this example. 

[0146] The substrate which combined the DNA probe of the array numbers 12-14 like the example 12 (1) 
example 1 1 was prepared. 

[0147] (2) Three kinds of perfect complementary single stranded DNAs were compounded to the DNA probe 
of the array numbers 12-14. The three above-mentioned kinds of single stranded DNAs were dissolved in TE 
solution which contains NaCI by the concentration of 50mM(s) so that each concentration might be set to 
lOmicroM. In addition, pH of each single stranded DNA solution is 8. Three ink tanks for bubble-jet printers 
(tradename : BJC620; Canon [, Inc. ], Inc. make) were prepared, each ink tank was filled up with three sorts of 
above-mentioned single stranded DNA solutions, and the head of the bubble-jet printer used in the example 1 
was equipped. Moreover, the substrate prepared above (1) was also set to the printer, and supplied every 100 
pis per well of solutions which contain a perfect complementary single stranded DNA respectively to the well 
which the DNA probe of the array numbers 12-14 has combined. When the state of each well was observed 
under the microscope at this time, it turns out that the solution of the matter which bleeding of liquid and 
cross contamination are not observed and should be made to react to each well of a probe array individually 
can be supplied. 

[0148] (3) After making a hybridization reaction perform in each well like an example 11 next, YOYO-1 
solution was supplied to each well like the example 11, and the hybrid was detected by observing 
fluorescence. Consequently, the fluorescence of the intensity of 7500-8000 was observed from all wells. 
Supplied the reacting matter to each well of a solid phase probe array individually from this, the probe and the 
reacting matter were made to react in each well, and it was checked that an object is detectable as a result 
of a reaction. 

[0149] Example 13 (process of the probe array using the substrate which was flooded with the solution for 
epoxy-group introduction in BM formation substrate, and introduced the epoxy group into the well) 
(1) The substrate with a black matrix was created according to the publication of an example 7 of (2). 
[0150] (2) According to the publication of an example 7 of (1), the 1wt% solution of the silane coupling agent 
(tradename : KBM403; Shin-Etsu Chemical Co., Ltd. make) containing the silane compound (gamma- 
glycidoxypropyltrimetoxysilane) which combined the epoxy group was stirred under the room temperature for 
1 hour, and the methoxy machine in the molecule of this silane compound was hydrolyzed. Subsequently, the 
solid phase prepared above (1) into this solution was immersed for 30 minutes under the room temperature, 
pure water washed this solid phase after that, and water was removed by the nitrogen gas style, and the 
epoxy group was introduced into the well base. [120 degrees C ] [ for 5 minutes ] At this time, there was a 
contact angle to the water on the front face of BM in the state of being hard to get wet with 95 degrees, and 
the contact angle to the water of a well pars basilaris ossis occipitalis was in 33 degrees and the state of 
being easy to get wet Thus, introduction of the epoxy group at the base of a well is possible also by 
processing the solid phase after BM formation by the silane coupling agent 

[0151] (3) The DNA probe of array number.9-1 1 was combined with the base of a well according to the 
method indicated to (3) of the above-mentioned example 8, and (4). 

[0152] (4) The single stranded DNA which has a complementary base sequence to the array number 9 was 
compounded by DNA automatic composition Quercus acutissima, and the labeling single stranded DNA which 
combined the tetramethyl rhodamine with the five prime end through the hexanol amine linker was obtained. 
This labeling single stranded DNA was dissolved so that the last concentration might be set to ; 2microM in 
NaCI at TE solution (pH 8) included by the concentration of 50mM(s). It was immersed, the DNA probe joint 
substrate obtained above (3) in this solution was lowered over 2 hours from 80 degrees C to 25 degrees C, 
and the hybridization reaction was performed. They are 10mM(s) about a probe array after that It washed for 
20 minutes at 29 degrees C using the NaCI/TE buffer solution (pH 8), and the probe nucleic acid and the 



single stranded DNA which was not hybridized were flushed. Next the fixed quantity of the amount of 
fluorescence from each well was carried out like the example 8. 

[01Sj3] (5) From the well which combined the DNA probe of the array number 9 which are a resulting- 
indicator-ized single stranded DNA and a full match, the amount of fluorescence of 8500-9400 was checked. 
Moreover, from the well which the amount of fluorescence] of 2800-3400 is observed [ well ] from the well 
which combined the DNA probe of the array number 10, and combined the DNA probe of the array number 11 
again, only the about 1200 to 1500 amount of fluorescence was observed. Moreover, when the above- 
mentioned probe array was washed for 10 minutes at 35 more degrees C using 10 mMNaCI/TE buffer solution 
(pH 8), the amount of fluorescence from the well which combined the DNA probe of the array number 10 fell 
even to the level of the background. Therefore, even if it uses the probe array concerning the example of 
******* it turns out that specific detection of the hybrid target matter is possible. 
[0154] 

[Effect of the Invention] it can spot without [ as explained above, without it gives a damage to this probe for 
the spot which contains a probe on solid phase by using ink-jet technology according to this invention, and ] 
producing a satellite spot Moreover, the quality probe array equipped with the probe spot mutually 
independently and with high density can be efficiently manufactured by using this method. 
[0155] Furthermore, it can judge more correctly and quickly whether the target matter exists in a sample by 
being able to acquire [ rather than ] many information for the probe array which can be inspected to accuracy 
even from a small amount of sample about the target matter according to this invention, and using it. The 
structure of the target matter in a sample can be specified more correctly and quickly by using this probe 
array similarly. 

[0156] Moreover, according to this invention, a matrix pattern can be formed in a front face as solid phase of 
a probe array, and the position gap of some of supplies of the probe solution to solid phase or supplies of the 
sample to solid phase can also be coped with by using the solid phase which prepared the well. Moreover, 
much more highly precise-ization of detection of the target matter, specification of structure, etc. was 
attained by making a matrix support various functions. 
[0157] 

[Layout Table] Array number : The length of 1 array : Mold of 18 arrays : number [ of nucleic-acid chains ]: — 
single strand topology: — nucleic acid besides kind: of a straight chain-like array Information besides a 
synthetic DNA : To a five prime end A thiol group Junction sequence ACTGGCCGTCGTTTTACA array 
number : The length of 2 arrays : Mold of 18 arrays : number [ of nucleic-acid chains ]: — single strand 
topology: — nucleic acid besides kind: of a straight chain-like array Information besides a synthetic DNA : a 
five prime end — a thiol group — junction sequence ACT G GC C GTTGTTTT AC A array number: — length [ of 
three arrays ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — 
nucleic acid besides kind: of a straight chain-like array synthetic DNA array ACTGGCCGCTTTTTTACA array 
number — length [ of 4 arrays ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid chains ]: — single 
strand topology: — nucleic acid besides kind: of a straight chain-like array synthetic DNA array 
ACTGGCATCTTGTTTACA array number. — length [ of five arrays ]: — mold [ of 12 arrays ]: — number [ of 
nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array 
Synthetic DNA array GCCTGATCAGGC array number : length [ of 6 arrays ]: — mold [ often arrays ]: — 
number [ of nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain- 
like array synthetic DNA array AAAAAAAAAA array number — length [ of seven arrays ]: — mold [ of 18 
arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a 
straight chain-like array Information besides Composition PNA : At the N' end A cysteine residue Junction 
sequence ACTGGCCGTCGTTTTACA array number : The length of 8 arrays : Mold of 18 arrays : number [ of 
nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array 
Information besides Composition PNA : At the N' end A cysteine residue Junction sequence 
ACT G G C C GTTGTTTT AC A array number : The length of 9 arrays : Mold of 18 arrays : number [ of nucleic- 
acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array Information 
besides a synthetic DNA : To a five prime end The amino group Junction sequence 

TGTAAAACGACGGCCAGT array number : The length of 10 arrays : Mold of 18 arrays : number [ of nucleic- 
acitjl chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array Information 
besides a synthetic DNA : To a five prime end The amino group Junction sequence 

TGTAAAAC C ACGG C C AGT array number : The length of 1 1 arrays : Mold of 18 arrays : number [ of nucleic- 



• , * a + «nol«<rv — nucleic acid besides kind: of a straight chain-like array Information 
^«STS at^Le ej^arnino group -~ence ^ _ 

TGTATAACCACGQCCAGT array number : The ^t"^^:^ chain-like array Information 
acid chains ]: - single strand topology: - nude.c ^'^^^ n ^^ TGTAAAACGACGGCCAGT 
besides a synthetic DNA : To a five prime end A th.ol group Junction seq^ ^ ^ ^ _ ^ ^ 

array number : The length of 13 arrays - Mold of 18 arrays number ^ a s thetic DNA : To 

^^ffiiiS^ffl^. .U DNA - , ena - a «- 
Jroup - junction sequence TGTATAACCACGCCCAGT 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the method of spotting a probe to 
solid phase, a probe array, its manufacture method, the method of detection of the target single strand 
nucleic acid using the probe array, and the specification-ized method of the base sequence of a target single 
strand nucleic acid. 
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PRIOR ART 



[Description of the Prior Art] Use of the matter which can be specifically combined for example, with this 
target-nucleus acid as one of the technology which can perform quickly and correctly determination of the 
base sequence of a nucleic acid, detection of the target-nucleus acid in a sample, and identification of various 
bacteria, and the probe array which arranged many so-called probes in on solid phase is proposed. 
[0003] the method of compounding the nucleic-acid probe on (1) solid phase as the general manufacture 
method of such a probe array, as indicated by the European Patent No. 373203 official report (EP 
0373203B1), for example, and ** (2) — the method of supplying the nucleic-acid probe compounded 
beforehand on solid phase etc. is learned As advanced technology with which the detail of the above- 
mentioned method of (1) is indicated, for example, a U.S. Pat No. 5405783 official report (USP5405783) is 
mentioned. 

[0004] Moreover, the method of arranging cDNA in in the shape of an array, using micro pipetting as the 
method of the above (2) is indicated by a U.S. Pat. No. 5601980 official report (USP5601 980), "a science 
(Science)", the 270th volume, 467 pages, and (1995), for example. 

[0005] By the way, since the method of the above (1) is making the direct nucleic-acid probe compound on 
solid phase, it does not need to compound a nucleic-acid probe beforehand. However, it is difficult to refine 
the probe nucleic acid compounded on solid phase. It depends on the precision of the base sequence of a 
nucleic-acid probe for precision, such as sequencing of the nucleobase using the probe array, and detection 
of the target-nucleus acid in a sample, greatly. Therefore, improvement in the precision of a nucleic-acid 
probe is just going to ask for the further improvement as a process of a probe array with the more nearly 
quality method of the above (1). 

[0006] On the otheir hand, the method of the above (2) can refine a nucleic-acid probe in advance of the 
combination to solid phase, while the synthetic step of a nucleic-acid probe is needed in advance of fixation 
in the solid phase of a nucleic-acid probe. In a present stage, it is considered by this reason as a process of a 
more nearly quality probe array for the method of the above (2) to be more desirable than the method of the 
above (1). 

[0007] However, the technical problem of the method of the above (2) is in the method of spotting a nucleic- 
acid probe with high density to solid phase. For example, when performing base sequence determination of a 
nucleic acid using a probe array, it is desirable to arrange various nucleic-acid probes on solid phase as much 
as possible. Moreover, when detecting variation of a gene efficiently, it is desirable to arrange the nucleic-acid 
probe which has an array corresponding to each variation on solid phase. Furthermore, as for extraction of 
blood etc., in detection of the target-nucleus acid in a sample, and the variation of a gene and detection of a 
deficit, it is specifically desirable extraction of the sample from a subject and to stop to small quantity as 
much as possible, and it is desirable that the information on the base sequence of many in a small amount of 
sample as possible can therefore be acquired. When it thinks from these points, it is desirable that 10000 or 
more nucleic-acid probes are arranged at the probe array for example, at the 1 inch angle. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] it can spot without [ as explained above, without it gives a damage to this probe for 
the spot which contains a probe on solid phase by using ink-jet technology according to this invention, and ] 
producing a satellite spot Moreover, the quality probe array equipped with the probe spot mutually 
independently and with high density can be efficiently manufactured by using this method. 
[0155] Furthermore, it can judge more correctly and quickly whether the target matter exists in a sample by 
being able to acquire [ rather than ] many information for the probe array which can be inspected to accuracy 
even from a small amount of sample about the target matter according to this invention, and using it The 
structure of the target matter in a sample can be specified more correctly and quickly by using this probe 
array similarly. 

[0156] Moreover, according to this invention, a matrix pattern can be formed in a front face as solid phase of 
a probe array, and the position gap of some of supplies of the probe solution to solid phase or supplies of the 
sample to solid phase can also be coped with by using the solid phase which prepared the well. Moreover, 
much more highly precise-ization of detection of the target matter, specification of structure, etc. was 
attained by making a matrix support various functions. 
[0157] 

[Layout Table] array number — length [ of one array ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid 
chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-Hike array . Information 
besides a synthetic DNA : To a five prime end A thiol group Junction sequence ACTGGCCGTCGTTTTACA 
array number : The length of 2 arrays : Mold of 18 arrays : number [ of nucleic-acid chains ]: — single strand 
topology: — nucleic acid besides kind: of a straight chain-like array Information besides a synthetic DNA : a 
five prime end ^- a thiol group — junction sequence ACTGGCCGTTGTTTTACA array number — length [ of 
three arrays ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — 
nucleic acid besides kind: of a straight chain-like array synthetic DNA array ACTGGCCGCTTTTTTACA array 
number. — length [ of 4 arrays ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid chains ]: — single 
strand topologyi — nucleic acid besides kind: of a straight chain-like array synthetic DNA array 
ACTGGCATCTTGTTTACA array number — length [ of five arrays ]: -- mold [ of 12 arrays ]: — number [ of 
nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array 
Synthetic DNA array GCCTGATCAGGC array number : length [ of 6 arrays ]: — mold [ of ten arrays ]: — 
number [ of nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain- 
like array synthetic DNA array AAAAAAAAAA array number — length [ of seven arrays ]: — mold [ of 18 
arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a 
straight chain-like array Information besides Composition PNA : At the N' end A cysteine residue Junction 
sequence ACTGGCCGTCGTTTTACA array number : The length of 8 arrays : Mold of 18 arrays : number [ of 
nucleic-acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array 
Information besides Composition PNA : At the N' end A cysteine residue Junction sequence 
ACTGGCCGTTGTTTTACA array number : The length of 9 arrays : Mold of 18 arrays : number [ of nucleic- 
acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-like array Information 
besides a synthetic DNA : To a five prime end The amino group Junction sequence 

TGTAAAACGApGGCCAGT array number : The length of 10 arrays : Mold of 18 arrays : number [ of nucleic- 
acid chains ]: -f single strand topology: — nucleic acid besides kind: bf a straight chain-like array Information 
besides a synthetic DNA : To a five prime end The amino group Junction sequence 

TGTAAAACCACGGCCAGT array number : The length of 1 1 arrays : Mold of 18 arrays : number [ of nucleic- 



acid chains ]: — single strand topology: — nucleic acid besides kind: of a straight chain-Hike array Information 
besides a synthetic DNA : To a five prime end The amino group Junction sequence j 
TGTATAACCACGCCCAGT array; number : The length of 12 arrays : Mold of 18 arrays :number [ of nucleic- 
acid chains ]: — single strand tocology: — nucleic acid besides kind: of a straight chain-Hike array Information 
besides a synthetic DNA : To a fiVe prime end A thiol group Junction sequence TGTAAAACGACGGCCAGT 
array number : The length of 13 arrays : Mold of 18 arrays : number [ of nucleic-acid chains ]: — single strand 
topology: — nucleic acid besides kind: of a straight chain-like array Information besides a synthetic DNA : To 
a five prime end A thiol group junction sequence TGTAAAACCACGGCCAGT array number: — length [ of 14 
arrays ]: — mold [ of 18 arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — nucleic 
acid besides kind: of a straight chain-like array information: besides a synthetic DNA — 5* end — a thiol 
group — junction sequence TGTATAACCACGCCCAGT 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As a result of examining many things under such a situation, this 
invention persons find out that a probe can be spotted very with high density using ink-jet **** technology, 
and came to succeed in this invention. 

[0009] And the purpose of this invention is efficiently extremely to offer the method of spotting correctly on 
solid phase, without doing damage for the probe of a minute amount at this probe. 

[0010] Moreover, other purposes of this invention are [ rather than ] about many information about a nucleic 
acid even from a small amount of sample to offer the probe array which can be inspected to accuracy. 
[0011] Moreover, the purpose of further others of this invention is to offer the method of manufacturing 
efficiently, without damaging a probe for the probe array which the probe has combined on solid phase. 
[0012] Furthermore, other purposes of this invention are to offer the method of detecting efficiently the 
target matter which may be contained in the sample. 

[0013] Furthermore, other purposes of this invention are again to offer the specification-ized method of the 
structure of the target matter where the information about the structure of the target matter can be acquired 
even from a small amount of sample. 
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MEANS 

[Means for Solving the Problem] The spotting method which takes like 1 operative condition as for this 
invention that the above-mentioned purpose can be attained is characterized by having the process which 
the liquid which contains a combinable probe specifically to the target matter is supplied [ process ] to a solid 
phase front face by the ink-jet method, and makes it adhere to this solid phase front face. 
[0015] By using the spotting method concerning the above-mentioned mode, a probe can be given correctly 
and efficiently on solid phase, and a probe array can be manufactured efficiently. 

[0016] Moreover, the probe array which takes like 1 operative condition as for this invention is characterized 
by having the spot of the probe which has been independent mutually to two or more parts on the front face 
of solid phase by the density of 10000 or more pieces in a 1 square inch. According to the probe array 
concerning the above-mentioned mode, many information can be acquired even from a small amount of 
sample from having the spot very with high density. 

[0017] Moreover, the manufacture method of the probe array which takes like 1 operative condition as for 
this invention is the manufacture method of the probe array which has the spot which contains a combinable 
probe independently specifically to the target matter in two or more parts on the front face of solid phase, 
and is characterized by having the process which makes the liquid containing this probe supply and adhere to 
the position on this front face of solid phase using the ink-jet method. The probe array by which the spot has 
been arranged with high density can be manufactured efficiently, without harming a probe according to this 
mode. 

[0018] Moreover, the method of detection of the target matter which takes like 1 operative condition as for 
this invention which can attain the above-mentioned purpose Each spot and this sample of the probe array 
which has the probe specifically combined to the target matter which may be contained in the sample as two 
or more spots which became independent mutually on solid phase are contacted. In the method of detecting a 
reactant with this target matter and a probe, and detecting the existence of this target matter in this sample 
on this; solid phase Each of this spot is characterized by being formed by spotting the liquid containing this 
probe 9n solid phase by the ink-jet method. According to this mode, the target matter is efficiently 
detectable. 

[0019] Furthermore, the specification-ized method of the structure of the target matter which takes like 1 
operative condition as for this invention that the above-mentioned purpose can be attained The process 
which prepares the probe array which is the method of specifying the structure of the target matter 
contained in a sample, and was equipped with the spot of the probe specifically combined with a solid phase 
front face to this specific matter; The process which detects combination with process; which contacts this 
sample at this spot and this target matter, and this probe, It is characterized by ****(ing). When it is a single 
strand nucleic acid even from a small amount of sample by using this mode, the structure of the target 
matter, for example, the target matter, in this sample, the base sequence can be specified efficiently. 
[0020] In addition, it is recognized if it is not appropriate for a USP No. 5601980 official report to use 
conventional ink-jet technology for spotting of a nucleic-acid probe, that is, the contamination of the spots of 
the nucleic-acid probe with which it is indicated that use of the ink jet printer technology of making little ink 
breathing out by the pressure wave (pressure wave) is not appropriate, the pressure wave for the ink 
regurgitation causes a temperature rise with rapid ink temperature as the reason, and there is possibility do 
an injury to a nucleic-acid probe, and spilling of the ink at the time of the regurgitation adjoins is caused in - 
of 31st line the 52nd line of the 2nd column of a USP No. 5601980 official report — danger The drop of the 
liquid which contains a nucleic-acid probe at the nose of carh of a micropipette in a USP No. 5601980 official 



report using gas pressure on it is made to form, acting as the monitor of the size of this drop, when 
predetermined size is reached, pressure impression is stopped, and the method of supplying this drop on solid 
phase and manufacturing a probe array is indicated. 

[0021] Moreover, the method of determining the base sequence of a target-nucleus acid as a USP No. 
5474796 official report jusing forming the matrix of a hydrophobic property and a hydrophilic property in a solid 
phase front face, using:jpiezo electric impulse jet pump equipment (Piezoelectric Impulse Jet Pump Apparatus) 
for the hydrophilic portion for four kinds of bases, being able to breathe out one by one, and manufacturing an 
oligonucleotide array in total and it is indicated. 

[0022] However, these advanced technology is made to breathe out the nucleic-acid probe which has the 
base sequence of predetermined length beforehand using ink-jet technology, and it is not indicated at all 
about the technology of making a nucleic-acid probe arrange with high density and correctly. 
[0023] 

[Embodiments of the Invention] (Probe array process outline) Drawing 1 and drawing 2 are outline explanatory 
drawings of the manufacture method of of the probe array concerning this invention, for example, a nucleic- 
acid probe array. The liquid supply system (nozzle) which holds the liquid with which 101 contains in drawin g 
1 , the probe, for example, the nucleic-acid probe, as regurgitation liquid, possible [ the regurgitation ], the 
solid phase (for example, transparent glass plate etc.) with which, as for 103, this nucleic-acid probe should 
be combined, and 105 are bubble jet heads equipped with the mechanism in which this liquid is made to give 
and breathe out heat energy which are kinds of an ink-jet head. 104 is a liquid containing the nucleic-acid 
probe breathed out from the bubble jet head 105. Moreover, drawing 2 is the A-A line cross section of the 
bubble jet head 105 of drawing 1 , and the liquid with which 105 contains a bubble jet head and the nucleic- 
acid probe with which 107 should be breathed out in drawing 2 , and 117 are substrate portions which have 
the exoergic section which gives regurgitation energy to this liquid. The substrate portion 117 contains the 
base material 116 currently formed with the good alumina of the exoergic resistor layer 113 currently formed 
with the electrode 111-1,111-2 currently formed with the protective coat 109 currently formed by the silicon 
oxide etc., aluminum, etc., Nichrome, etc., the accumulation layer 115, and thermolysis nature etc. 
[0024] The liquid 107 containing a nucleic-acid probe is coming to the regurgitation orifice (delivery) 119, and 
forms the meniscus 121 with the predetermined pressure. If an electrical signal joins an electrode 111-1,111- 
2 here, the field (foaming field) shown by 123 generates heat rapidly, a foam will be generated into the liquid 
107 which has touched here, a meniscus will breathe out by the pressure, a liquid 107 will breathe out from an 
orifice 119, and it will fly toward the front face of solid phase 103. Although the amount of the liquid in which 
the regurgitation is possible changes with sizes of the nozzle etc. using a bubble jet head equipped with such 
structure, it is possible to control, for example to about 4-50 pico I., and it is very effective as a means to 
arrange a nucleic-acid probe with high density. 
(Relation between regurgitation liquid and solid phase) 

(Spot diameter on solid phase) In order to make it a value (it is a 1x106 individual grade as 10000 or more 
pieces and an upper limit for example, to 1 inch **) which described above tKe density on the solid phase of a 
nucleic-acid probe, as for the diameter of a spot of each nucleic-acid probe, it is desirable that the spot with 
it has been independent mutually. [ that desirable and it is about 20-100 micrometers and ] [ mutual ] And 
such a spot is determined by the property of the liquid breathed out from a bubble jet head, the surface 
characteristic of the solid phase to which this liquid adheres, etc. 

[0025] (Property of regurgitation liquid) This liquid that a bubble jet head to the regurgitation was possible, 
and was breathed out from the head as a liquid for regurgitation reaches the position of the request on solid 
phase, and any liquids can be used if this nucleic-acid probe does not receive an injury further at the time of 
the mixed state with a nucleic-acid probe, and the regurgitation. 

[0026] If it considers as the property of this liquid from a viewpoint of the regurgitation nature from a bubble 
jet head, 30 or more dyn/cm have [ the viscosity ] 1-15cps and surface tension desirable [ and ]. Moreover, 
when viscosity is made to 1-5cps and surface tension is made into 30 - 50 dyn/cm, the impact position on 
solid phase will become very exact, and it will be used especially suitably. 

[0027] next — if the stability of the nucleic-acid probe at the time among the ink-jet regurgitation property 
of this liquid and a liquid of the bubble jet regurgitation is taken into consideration — the inside of a liquid — 
for example, 2meKs)- ijt is especially desirable 0.05-500microM and to make the nucleic-acid probe of 2mer- 
60mer contain by the concentration of 2-50microM especially 5000 mer ! 

[0028] (Regurgitation liquid composition) As composition of the liquid breathed out from a bubble jet head It is 



what does not affect it substantially to a;nucleic-acid probe as described above when it mixes with a nucleic- 
acid probe, and when it is made to breathie out from a bubble jet head. And if the conditions thejt the liquid 
composition in which the regurgitation is possible is desirable are normally fulfilled to solid phase using a 
bubble jet head Especially the liquid that ^contains the acetylene alcohol shown, for example by a glycerol, a 
urea, the thiodiglycol or ethylene glycol, ijsopropyl alcohol, and the following formula (I) althougNnot limited is 
desirable. 
[0029] 
[Formula 5] 



[0030] (R1, R2, R3, and R4 express the shape of a straight chain and the branched-chain alkyl group of 
carbon numbers 1-4 to an alkyl group and a concrete target among the above-mentioned formula (I), and m 
and n express an integer respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is 
m or nO.) 

Furthermore, the liquid which contains 0.5 - 1wt% more preferably is suitably used 0.02 - 5wt% in the 
acetylene alcohol which a glycerol is shown by 5 - 10wt% 5 - 10wt%, and is specifically shown [ urea ] by the 
5 - 10wt% and above-mentioned formula (I) in a thiodiglycol. 

[0031] The configuration of the spot at the time of making the liquid which contains a nucleic-acid probe from 
a bubble jet head breathe out, and making it adhere on solid phase, when this liquid is used is circular, and 
when the breathed-out range does not spread and a nucleic-acid probe is spotted with high density, 
connection at the adjoining spot can be suppressed effectively. Furthermore, transformation of the nucleic- 
acid probe which it spotted on solid phase is not accepted, either. In addition, the property of the liquid used 
for manufacture of the nucleic-acid probe array of this invention is not limited to the above-mentioned thing. 
For example, when structure like a well which prevents mixing between the spots which the liquid given on 
solid phase with the bubble jet head spreads on this solid phase, and are adjoined is prepared in a solid phase 
front face, even if the viscosity and surface tension of a liquid, and also the base length and concentration of 
the above of a nucleic-acid probe are also out of range, it can use. 

[0032] (Solid phase and kind of functional group of a nucleic acid) The position limited further is made to stop 
the spot of the nucleic-acid probe made to adhere on solid phase, and the method of making the both sides 
of a nucleic-acid probe and solid phase combine mutually the functional group in which a reaction is possible 
as a means by which it is effective in order to prevent contamination with the adjoining spot mbre certainly, 
and it is effective in combining a nucleic-acid probe firmly on solid phase is mentioned. 
[0033] (A sulfhydryl group and maleimide machine) The example using the combination of for example, a 
maleimide machine and a thiol (-SH) machine as a desirable example is given. That is, a thiol (-SH) machine is 
combined with the end of a nucleic-acid probe, by processing so that a solid phase front face may have a 
maleimide machine, the thiol group of a nucleic-acid probe and the maleimide machine on the front face of 
solid phase which were supplied to the solid phase front face can react, a nucleic-acid probe can be fixed, 
and, as a result, the spot of a nucleic-acid probe can be formed in the position on solid phase. When the thing 
which the liquid of the composition which described above the nucleic-acid probe which has a thiol group was 
made to dissolve especially in an end is given to the solid phase front face which introduced the maleimide 
machine using the bubble jet head, a nucleic-acid probe solution forms a very small spot on solid phase. 
Consequently, a spot with a small nucleic-acid probe can be formed in the position on the front face of solid 
phase. In this case, the well which consists of a hydrophilic property and a hydrophobic matrix is formed in a 
solid phase front face, and the need of preparing beforehand composition which prevents connection between 
spots is not accepted. ; 

[0034] For example, the liquid adjusted sjo that it might become within the limits which the viscbsity which 
contains the nucleic-acid probe of base length 18mer by the concentration M of 8micro, and surface tension 
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described above a bubble-jet printer (tradename: — BJC620; Canon [, Inc. ], Inc. make — ) However, the 
interval of the nozzle of solid phase and a bubble jet head is set as about 1.2-1 .5mm using what was 
converted possible [ printing] monotonously. When it is made to breathe out from this nozzle (discharge 
quantity is an about 24pico liter), on solid phase, a spot with a diameter of about about 70-100 micrometers 
can be formed. Moreover, visually, the spot (a "satellite sp'ot" is called henceforth) originating in a droplet 
when a liquid reaches a solid phase front face was not accepted at all. Although the reaction of the maleimide 
machine on this solid phase and the sulfhydryl group of a nucleic-acid probe end is based also on the 
conditions of the liquid breathed out, it is completed in about 30 minutes under a room temperature (25 
degrees C). In addition, this time is short as compared with the case where a piezo jet head is used for the 
regurgitation of a liquid. Although the reason is not clear, by the bubble jet process, it is thought that the 
temperature of the liquid which contains the nucleic-acid probe in a head by the principle rises, the reaction 
efficiency of a maleimide machine and a thiol group goes up as a result, and reaction time is shortened. 
[0035] In addition, when using the combination of a maleimide machine and a thiol group, it is desirable to 
make the solution containing a nucleic-acid probe contain a thiodiglycol. Under neutrality and weak alkaline 
conditions, a thiol group forms a disulfide bond (-S-S-) and has a bird clapper in a dimer. However, a reactant 
fall with the thiol group and maleimide machine by dimer formation can be prevented by adding a thiodiglycol. 
[0036] Although various methods can be used as the introductory method of the maleimide machine on the 
front face of solid phase, it is possible by, making an amino silane coupling agent react to a glass substrate for 
example, and making the reagent (EMCS reagent : product made from Dojin) containing N-(6-maleimide 
KAPURO yloxy) SUKUSHI imide (N-(6-Maleimidocaproyloxy) succinimide) shown with the amino group and 
following structure expression below react. 



[0038] Moreover, in case the nucleic-acid probe which the thiol group combined compounds DNA 
automatically for example, using a DNA automatic composition machine, it can be compounded by using 5'- 
Thiol-ModifierC6 (product made from Glen Research) as a reagent of a five prime end, and it is obtained by 
refining by the high performance chromatography after the usual deprotection reaction. 
[0039] (The amino group and epoxy group) As combination of the functional group used for fixation, the 
combination of an epoxy group (on solid phase) and the amino group (nucleic-acid probe end) etc. is 
mentioned besides the combination of the above-mentioned thiol group and the above-mentioned maleimide 
machine. Introduction of the epoxy group on the front face of solid phase applies the polyglycidylmethacrylate 
which has an epoxy group to the solid phase front face which consists of a resin, or the silane coupling agent 
which has an epoxy group is applied to a glass solid phase front face, and glass, the method of making it react, 
etc. are mentioned. 

[0040] As described above, when a functional group which reacts to a solid phase front face and the end of a 
single strand nucleic-acid probe mutually, and forms covalent bond is introduced, this nucleic-acid probe and 
solid phase are combined more firmly. Moreover, since a bonding site with the solid phase of this nucleic-acid 
probe can always be used as an end, the state of the nucleic-acid probe in each spot can be made uniform. 
As a result, the conditions of the hybridization of the nucleic-acid probe and target-nucleus acid in each spot 
will gather, and it is thought that the detection of a target-nucleus acid and the specification of a base 
sequence which improved further are attained. Furthermore, carrying out covalent bond of the nucleic-acid 
probe which the functional group attached to the end, and the solid phase can produce a probe array 
quantitatively compared with the nucleic-acid probe fixed on solid phase by noncovalent bonds (for example, 
electrostatic combination etc.), without producing the difference of the amount of combination of the probe 
DNA by the difference in an array or length. Furthermore, since all the base sequence portions of a nucleic 
acid contribute to a hybridization reaction again, the efficiency of a hybridization reaction can be raised 
remjarkably. Moreover, you may introduce an about one to ! seven-carbon number alkylene machine as a linker 
portion between the functional groups which participate inj the reaction of the portion and solid phase which 
participate in hybridization with the target-nucleus acid of a single strand nucleic-acid probe. When combining 
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a nucleic-acid probe with solid phase by this, a predetermined distance can be established between this solid 
phase front face arjd this nucleic-acid probe, and much more improvement in the reaction efficiency of a 
nucleic-acid probe and a target-nucleus acid can be expected. 

[0041] (Process of an array) One of the most desirable modes in the present condition of the manufacture 
method of the prob|e array which next starts this invention is explained. liquid including acetylene alcoholic 
(for example, tradename : ASECHIRE Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% of 
the structure shown by the above-mentioned general formula (I) is prepared thiodiglycol 7.5wt% urea 7.5wt% 
glycerol 7.5wt% as a liquid which distributes a nucleic-acid probe first Next, the single strand nucleic-acid 
probe which the thiol group has combined with the end and about 2-5000 mers of whose length are about 2- 
60 mers especially, for example is compounded using a DNA automatic composition machine, subsequently, 
this nucleic-acid probe — in 0.05-500microM and the range which is 2-50microM especially, 1-15cps of 
concentration is mixed so that the viscosity of this liquid may be set to 1-5cps and 30 or more dyn/cm of 
surface tension may set it the above-mentioned liquid with 30 - 50 dyn/cm especially especially, and it 
considers as the liquid for regurgitation And it is filled up with this liquid for regurgitation in the nozzle of for 
example, a bubble jet head. Moreover, according to the above-mentioned method, the maleimide machine is 
introduced into solid phase on the front face. And the distance of the field and the nozzle side of a bubble jet 
head where the maleimide machine of this solid phase has combined this solid phase and this bubble jet head 
makes about 1.2-1. 5mm approach, makes this bubble jet head drive, and makes this liquid breathe out. It is 
desirable to set it as a printing pattern which the spot on solid phase does not connect as regurgitation 
conditions here. For example, when it spots on the conditions of making the empty regurgitation carry out in 
the direction of 360dpi twice [ after / the 1 time regurgitation ], and making the empty regurgitation carry out 
in the direction of 720dpi after / the 1 time regurgitation / 5 times, when the resolution of the bubble jet head 
used for spotting is 360x720dpi, it is possible for the space between each spots to be set to about 100 
micrometers, and to fully prevent contamination with the adjoining spot. 

[0042] Subsequently, the reaction of the maleimide machine on solid phase and the thiol group of the nucleic- 
acid probe in a liquid progresses, and this solid phase is put for example, into a humidification chamber until 
this nucleic-acid probe is certainly fixed to solid phase. As described above, a room temperature (about 25 
degrees C) is enough as this time at about 30 minutes. It is on solid phase after that, an unreacted nucleic- 
acid probe is flushed, and a nucleic-acid probe array is obtained. 

[0043] After fixing this nucleic-acid probe to a solid phase front face here for the purpose of aiming at 
improvement in the detection precision in the case of performing detection of a target-nucleus acid etc. (S/N 
ratio), using this nucleic-acid probe array, it is desirable to block so that it may not combine with the target- 
nucleus acid with which the nucleic-acid probe uncombined portion of this solid phase is contained in a 
sample. Blocking is possible by dipping for example, this solid phase into 2% bovine-serum-albumin solution for 
about 2 hours, for Example, or making the maleimide machine which has not been combined with the nucleic- 
acid probe on the front face of solid phase disassemble. For example, it is possible even if it uses DTT 
(dithiothreitol), beta-mercaptoethanol, etc. However, bovine-serum-albumin solution is most suitable, 
considering the effect which prevents adsorption of Indicator DNA. In addition, that what is necessary is just 
to carry out if needed, the process of this blocking performs supply to thjs probe array of a sample in 
limitation to each spot, and when there is no adhesion of the sample to parts other than a spot substantially, 
it does not need to perform it Moreover, a well is beforehand formed in solid phase, and the process of 
blocking can be skipped when portions other than the well are processed so that a nucleic-acid probe cannot 
adhere easily. 

[0044] Thus, you may constitute the probe array to produce so that it may have two or more spots which 
may constitute so that it may have two or more spots containing the same nucleic-acid probe, corresponding 
to the use, and contain respectively a nucleic— acid probe of a different kind. And the probe array by which the 
nucleic-acid probe has been arranged with high density by such method is used for detection of a target 
single strand nucleic acid, specification of a base sequence, etc. after that for example, when the base 
sequence which may be contained in the sample uses for detection of a known target single strand nucleic 
acid The single strand nucleic acid which has a complementary base sequence to the base sequence of this 
target single strand nucleic acid is used as a probe. The probe array by which two or more spots containing 
this probe are arranged on solid phase is prepared. After putting on the bottom of a condition which supplies 
a sample to each dpot of this probe array, and this target single strand nticleic acid and a nucleic-acid probe 
hybridize at it the existence of the hybrid in each spot is detected by known methods, such as fluorescence 



detection. The existence of the target matter in a sample is detectable with it. Moreover, in using for 
specification of the base sequence pf the target single strand nucleic acid contained in thp sample, two or 
more candidates of the base sequence of this target single strand nucleic acid are set up,;and it spots to this 
solid phase by using as a probe the;single strand nucleic acid which has a complementary base sequence 
respectively to this base sequence group. Subsequently, after putting on the bottom of a Condition which 
supplies a sample to each spot and fthis target single strand nucleic acid and a nucleic-acfd probe hybridize, 
the existence of the hybrid in each spot is detected by known methods, such as fluorescence detection. 
Thereby, the base sequence of a target single strand nucleic acid can be specified. Moreover, application to 
screening of the chemical which has the property combined with screening and DNA of the specific base 
sequence which DNA binding protein recognizes, for example as other uses of the probe array concerning this 
invention can be considered. 

[0045] (Kind of ink-jet head) In the still more nearly above-mentioned explanation, although only the 
composition which performs grant to the solid phase of a nucleic-acid probe with a bubble jet head was 
explained, it is also possible to use the piezo jet head on which the liquid in a nozzle can be breathed out in 
this invention using ****** of a piezo-electric element, and it closes. However, since the ligation reaction to 
solid phase is completed for a short time and the secondary structure of DNA is also canceled by heat when 
a bubble jet head is used, as described above, a bubble jet head is an ink-jet head used more suitable for this 
invention at the point that the efficiency of the hybridization reaction following a degree can also be raised. 
[0046] You may form two or more spots on solid phase simultaneously using the ink— jet head equipped with 
two or more heads so that the nucleic-acid probes contained between further two or more spots might differ. 

(PNA/DNA) this invention was explained so far, using a nucleic-acid probe as an example of a probe. As an 
example of a nucleic-acid probe, a deoxyribonucleic-acid (DNA) probe, a ribonucleic-acid (RNA) probe, and a 
peptide nucleic-acid (PNA) probe are included. PNA is an synthetic oligonucleotide which has the structure 
where four sorts of bases (an adenine, a guanine, a thymine, cytosine) contained in DNA combine with the 
peptide principal chain instead of a sugar-phosphate ester principal chain, and are shown in the following 
formula (II). 
[0047] 
[Formula 7] 




[0048] ("Base" shows among a formula any of four kinds of bases (an adenine, a cytosine, a thymine, guanine) 
which constitute DNA they are.) Moreover, p expresses the base length of PNA. 

PNA is compoundable by the method learned as for example, a tBOC type solid phase synthesis method or a 
Fmoc type solid phase synthesis method, and strong resistance [ as opposed to enzymes, such as a nuclease 
and a protease, as compared with the oligonucleotide of nature / PNA /, such as DNA and RNA, ] — having - 
- the inside of a blood serum — enzyme-cleavage — almost — or it happens at all and is stable Moreover, 
since it has neither the sugar part nor the phosphoric-acid machine, it is not necessary to adjust salt 
concentration at the time of hardlybeing influenced of the ionic strength of a solution, therefore making PNA 
and a target single strand nucleic apid react etc., and in order that there may be no still ntore nearly 
electrostatic rebounding, it is thought that the way of the hybrid of PNA and a target single strand nucleic 



acid is excellent in thermal stability as compared with the hybrid of a DNA probe and a target single strand 
: nucleic acid or the hybrid of an RNA probe and a target single strand nucleic acid. And it is promising as a j 

probe used for detection of a target-nucleus acid, or the determination of a base sequence from these 
; properties. And the manufacture method of the nucleic-acid probe array concerning said this invention is : 
i effective when a PNA probe is applied as a nucleic-acid probe, and the PNA probe array by which the PNA 
probe has been arranged with high density and with high precision can be manufactured easily. Like a DNA- 
probe or an RNA probe as a method of making the position where it was limited on solid phase specifically 
stopping a PNA probe, and attaining densification of a probe array Being able to use the method of 
introducing into each on the end of a PNA probe, and the front face of solid phase the functional group whjch 
has reactivity mutually, one of the desirable combination of a reactant basis is the combination of the thiol 
group (PNA end) same with having mentioned above, and a maleimide machine (solid phase front face). 
Introduction of the thiol group to a PNA end is attained by introducing the cysteine (CH(NH2) (COOH) 
CH2SH) machine which contains a thiol group in the amino terminus (equivalent to the five prime end of DNA) 
of for example, a PNA probe. Introduction of the cysteine to the amino terminus of a PNA probe can be 
performed by making the amino group of the amino terminus of for example, a PNA probe, and the carboxyl 
group of a cysteine react Moreover, a cysteine can also be combined with the amino terminus of a PNA 
probe through a linker by making the amino group of the amino terminus of a PNA probe, and the carboxyl 
group of a suitable linker which has an amino group and the carboxyl group like for example, N2H(CH2)20 
(CH2)20CH2COOH react, and subsequently making the amino group of this linker, and the carboxyl group of a 
cysteine react. Thus, when a joint machine with solid phase is introduced through a linker, only a 
predetermined distance can make a reactive site with the target matter of a PNA probe estrange from solid 
phase, and much more improvement in hybridization efficiency is expected. 

[0049] Moreover, in case PNA has a low case for some of the base length as compared with DNA of the base 
length with the same solubility over water and the liquid for ink-jet regurgitation is prepared, after dissolving 
PNA in trifluoroacetic acids (for example, 0.1 wt% trifluoroacetic-acid solution etc.) etc. beforehand, it is 
desirable to prepare in the property which suits the ink-jet regurgitation using said various solvents. It is 
desirable to make it dissolve especially in a trifluoroacetic acid, when preventing the denaturation to the 
cystine by oxidization of the thiol group in the cysteine residue of a PNA end and aiming at much more 
improvement in the reaction efficiency of the thiol group of PNA, and the maleimide machine on the front face 
of solid phase. Moreover, although the reaction time of the thiol group introduced into the end of a DNA probe 
or an RNA probe and the maleimide machine on the front face of solid phase is enough in 30 minutes as 
described above (when a bubble jet head is used), even if it is the case where a bubble jet head is used in 
PNA, it is desirable to make it react for about 2 hours. 

[0050] Furthermore, as a probe, it is not limited to a nucleic-acid probe, but the oligopeptide or polypeptide 
which has a combinable receptor and a specific amino acid sequence, a combinable oligopeptide and a 
combinable polypeptide, protein (for example, an antibody, an antigen, an enzyme, etc.), etc. can be used as a 
probe as specifically as a combinable ligand and a combinable ligand as specifically as the target matter in the 
sample used as the candidate for detection / analysis and the matter which can be combined specifically, for 
example, a receptor, In this case, the sulfhydryl group of the cysteine residue by which all are contained in 
protein can be used for a reaction. 

[0051] According to the manufacture method of a probe array including the process which supplies a probe 
solution to solid phase using an ink-jet regurgitation process as explained above, a probe array can be formed 
very easily. When a functional group is introduced into each so that covalent bond may be especially formed 
between a nucleic-acid probe and a solid phase front face, the spots which adjoin even if it does not have a 
well etc. on a solid phase front face beforehand, namely, uses flat solid phase with a uniform surface 
characteristic (the ease of getting wet to water etc.) for it substantially do not connect. Moreover, the 
nucleic-acid probe array by which the nucleic-acid probe was arranged often [ precision ] and with high 
density as a result can be manufactured by the low cost very efficiently. 

[0052] In addition, it does not eliminate at all that this uses the solid phase which equipped the front face with 
the well in this invention. For example, when the matrix pattern (a "black matrix" is called henceforth) of light 
impermeability nature is beforehand formed between the wells to which a probe solution is supplied, the 
detection precision (SN ratio) of a case so that hybridization of the probe on solid phase and the target 
matter may be detected optically (for example, detebtion of fluorescence) can be raised further. Moreover- 
though a position gap of some arises in supply to the well of a probe solution when a front face establishes 



the low matrix of the compatibility over a probe solution between adjoining wells, a probe solution can be 
smoothly supplied to a desired well. You may use the solid phase whijch equipped the front face with the well 
for the purpose of using such an effect. The solid phase which has aimatrix on a front face below, its 
manufacture method, and the operation in this embodiment of this solid phase are explained. 
[0053] An example of the probe array in this mode is shown in drawing 5 . Drawing 5 (A) is a plan and drawing 
5 (B) is the BE? cross section. This probe array has the structure which formed the matrix pattern 125 which 
has the frame structure in which the crevice (well) 127 arranged in the shape of a matrix was formed on solid 
phase 103. The well 127 mutually isolated by the matrix 125 (heights) was formed as a breakthrough in a 
matrix pattern (Japanese common chestnut omission section), and the side attachment wall consists of 
heights, and is in the state where the front face of solid phase 103 was exposed to the base 129. The amount 
of [ of solid phase 103 ] surface outcrop forms the front face in which a probe and combination are possible, 
and the probe (un-illustrating) is being fixed to the predetermined crevice. 

[0054] When the method of measuring and detecting the fluorescence to which detection, for example, a 
reactant, emits the reactant of a probe and the target matter optically is used for it, and improvement in 
detection sensitivity, a S/N ratio, and reliability is taken into consideration, as for the material which forms a 
matrix pattern, what has shading nature is desirable. As such a material, metals (chromium, aluminum, gold, 
etc.), a black resin, etc. are mentioned, for example. As a resin of this black, the thing which made the black 
color and the black pigment contain is mentioned to resins, such as an acrylic, a polycarbonate, polystyrene, 
polyethylene, a polyimide, an acrylic-acid monomer, and urethane acrylate, and photosensitive resins, such as 
a photoresist As an example of a photopolymer, UV resist, a DEEP-UV resist, ultraviolet-rays hardening 
resin, etc. can be used, for example. As a UV resist, positive resists, such as negative resists, such as an 
cyclization polyisoprene-aromatic screw azide system resist and a phenol resin-aromatic azide compound 
system resist, and a novolak-resin-diazo naphthoquinone system resist, can be mentioned. 
[0055] as a DEEP-UV resist — as a positive resist — for example, a polymethylmethacrylate, a 
polymethylene sulfone, poly hexafluoro butyl methacrylate, the poly methyl isopropenyl ketone, and 
bromination — dissolution inhibitor system resists, such as radiolysis type polymer resists, such as a poly 1- 
trimethylsilyl propyne, and cholic-acid o-nitrobenzyl ester, etc. can be mentioned, and the polyvinyl phenol -3, 
a 3-diazide diphenyl sulfone, polymethacrylic-acid glycidyl, etc. can be mentioned as a negative resist 
[0056] As ultraviolet-rays hardening resin, the polyester acrylate which is chosen from oxime system 
compounds, such as a benzophenone and its substitution derivative, a benzoin and its substitution derivative, 
an acetophenone and its substitution derivative, and a benzyl, etc. and which contained one sort or two sorts 
or more of photopolymerization initiators about 2 to 10% of the weight, epoxy acrylate, urethane diacrylate, 
etc. can be mentioned. Carbon black and a black organic pigment can be used as a black pigment. 
[0057] In addition, when not detecting the reactant of a probe and the target matter optically, or when the 
light from a matrix does not affect optical detection of a reactant, using the object of un-shading nature as a 
matrix pattern; formation material is not barred at all. 

[0058] Next, the method of carrying out the coat of the photoresist on the resin metallurgy group which 
carried out the coat to the substrate front face as one method of forming a matrix pattern using material 
which was described above, and carrying out patterning of the resin according to processes, such as etching, 
after patterning is mentioned. Moreover, if it is a photosensitive resin, it is also possible by hardening the 
resin itself exposure, development, and if needed according to the process of the photo lithography using the 
photo mask to carry out patterning. 

[0059] When a matrix 125 is made into the product made of a resin here, the front face of a matrix 125 
becomes hydrophobic. This composition is desirable when using the solution of a drainage system as a 
solution containing the probe supplied to a well. That is, though a probe solution is supplied with a position 
gap of some in case a probe solution is used for a well and the ink-jet method is supplied to it, a probe 
solution will be supplied to a desired well very smoothly, moreover — the case where the probe of a different 
kind is supplied between the wells which adjoin simultaneously — these wells — between different probe 
solutions supplied in between — being mixed (cross contamination) - — protecting also becomes possible 
[0060] Usually, since the probe solution of living body related substances, such as a peptide and a nucleic 
acid, is a solution of a drainage system in many cases, in such a case, a matrix pattern can use the 
composition of water repellence and a bird clapper suitably. 

[0061] Next, how to consider the base (outcrop on the front face of :solid phase) of a well as the composition 
in which a probe and combination are possible is explained. The functional group made to hold on the base of 
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a well changes with combination with the functional group which a probe is made to support. For example, 
when using the nucleic-acid probe which introduced the thiol group into the end as a probe, the thiol group of 
the nucleic-acid probe supplied to the well by introducing a maleimide machine into a solid phase front face 
as mentioned above forms the maleimide machine and covalent bond on the front face of solid phase, and a 
nucleic-acid probe is fixed to a solid phase front face. To the nucleic-acid probe which has an amino group at 
the nucleic-acid probe end similarly, introduction of the epoxy group on the front faceiof solid phase is 
desirable. As other combination :of such a functional group, introduction of the amino group on the front face 
of solid phase is desirable to the nucleic-acid probe which has a carboxyl group (based on the introduction to 
the nucleic-acid probe end of a succinimide derivative) at the end, for example. Although the fixing nature to 
the solid phase top at the time of the combination of this amino group and an epoxy group breathing out a 
nucleic-acid probe solution by the ink-jet ****** method as compared with the combination of a thiol group 
and a maleimide machine is not good, when the well is prepared in solid phase, it is the thing of the grade 
which can be disregarded. 

[0062] The introduction to the solid phase front face of the amino group or an epoxy group As mentioned 
above, in using a glass plate as solid phase After processing this glass-plate front face with alkali, such as a 
potassium hydroxide and a sodium hydroxide, first and exposing a hydroxyl group (silanol group) on a front 
face, The amino group The silane coupling agent containing the silane compounds (for example, gamma- 
glycidoxypropyltrimetoxysilane etc.) which introduced the introduced silane compounds (for example, N-beta- 
(aminoethyl)-gamma-aminopropyl trimethoxysilane etc.) and the epoxy group It can carry out by making it 
react with the hydroxyl group on this front face of a glass plate. Moreover, a maleimide machine can introduce 
N-maleimide KAPURO yloxy succinimide, SUKUSH[IMIJIRU-4-(maleimide phenyl) butyrate, etc. into a glass- 
plate front face by making it react with this amino group, after introducing the amino group into a glass-plate 
front face by the above-mentioned method. 

[0063] In addition, the structure of N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, and SUKUSHIIMtJIRU-4-(maleimide phenyl) butyrate is as follows. 

** N-beta (aminoethyl)-gamma-aminopropyl trimethoxysilane : (CH30) it is 3H6NHC2H4NH2** gamma- 

glycidoxypropyltrimetoxysilane: [0064] 2 SiC. 

[Formula 8] 

(CH a O) 3 SiC 3 H fi OCH 2 CH-CH 2 

[0065] ** SUKUSHHMIJIRU-4-(maleimide phenyl) butyrate : [0066] 
[Formula 9] 

O O 

o o 

[0067] When an epoxy group is introduced into a solid phase front face in the surface treatment of the 
above-mentioned solid phase, after combining this epoxy group and a probe, the base of a well can be made 
into a hydrophilic property by carrying out ring breakage of the unreacted epoxy group using ethanolamine 
solution etc., and changing into a hydroxyl group. This operation is desirable when supplying this probe and 
the drainage system solvent containing the target matter which reacts specifically to the well which combined 
the probe. 

[0068] Moreover, when using a resin substrate as solid phase, a hydroxyl group, a carboxyl group, or the 
amino group can be introduced into a resin substrate front face by the method of the publication of Chapter 5 
of Organic Thin Films and Surface, Vol.20, and Academic Press. Or it is also possible to introduce the amino 
group and an epoxy group or to introduce a maleimide machine further using the silane compound which has 
an amino group and an epoxy group like the case of the glass plate described above after introducing a 
hydroxyl group by this method. By the way, introduction of the functional group to the above-mentioned solid 
phase may be performed before! formation of a matrix on a solid phase front face, or you may perform it after 
matrix formation. What is necessary is just to supply a reaction solution to each well by the ink-jet method 
etc. that what is necessary is just to supply a reaction solution required for introduction of a functional group 



to a solid phase front face on a solid phase front face by the method of a spin coat, a DIP coat, etc. if it is 
before matrix formation, if it is after matrix formation. j 
[0069] Moreover, oxidize a resin substrate front face, introduce a hydroxyl group, the silane coupling agent 
and this hydroxyl group containing the silane compound which subsequently has an amino group are made to 
react, the amino group is introduced, and the method to which this amino group and the functional grdup of a 
probe are made to react is mentioned as indicated by JP,60-015560,A as a method of combining a probe with 
a resin substrate. 

[0070] Moreover, when the substrate after pretreatment is a hydrophilic property, the resin for the matrix 
formation made of a resin in which the matrix pattern of another side is formed and which spread a water- 
repellent material previously relatively can be used as it is. Moreover, when the further water repellence is 
needed, it can also add a water repellent in matrix material. Moreover, when a matrix pattern is formed by 
photopolymers, such as a photoresist, it is also possible by performing a postbake on suitable conditions after 
exposure and development to give strong water repellence with a matrix pattern. 

[0071] Although the case where a probe solution was a hydrophilic property was described when saying so far 
which it was, what is necessary will be just to carry out reverse processing in a lipophilic case [ a probe 
solution ]. 

[0072] The size and the configuration of a well of a matrix pattern can be suitably chosen with the supply 
methods, such as size of a substrate, size of the whole array finally produced, the number of probe kinds that 
constitutes an array or the formation method of a matrix pattern, and a probe solution to a matrix pattern 
gap, the method of detection, etc. 

[0073] A square configuration's can be alike, in addition the cross section of a field parallel to the substrate 
shown in drawing 5 as a configuration can consider as various configurations, such as a rectangle, various 
polygons, circular, and an ellipse form. 

[0074] As size of a well, when the size of the number of reaction kinds and the whole array is taken into 
consideration, the longest width of face of 300 micrometers or less is desirable. For example, as shown in 
drawing 5 , when making the cross section in a direction parallel to the substrate of a well into a square, the 
length of one side can be set to 200 micrometers or less. Furthermore, in making a well into a rectangle, when 
making circular 200 micrometers or less of the long side, it is more desirable to set the diameter to 200 
micrometers or less. The minimum of the size can be set to about 1 micrometer. 

[0075] The array gestalt of each well can be suitably changed according to requests, such as a mode which is 
the vertical direction in a plan like drawing 5 , and is arranged at equal intervals, and a mode which shifts and 
arranges the position of a well in an adjacent train. 

[0076] As for the distance between adjoining wells, it is desirable to set it as an interval which it does not 
make produce cross contamination even if a position gap of some arises between a regurgitation position and 
the well which should be supplied, in case a probe solution is supplied to a well for example, by the ink-jet 
method. Moreover, when the size etc. and cross contamination of the whole array, and the operability in the 
case of supply of various solutions are taken into consideration, it is desirable that the distance between 
adjoining wells is in the range of 1/2 of the longest width of face of a well - double precision. 
[0077] For example, if the size of a substrate is made into a suitable size (1 inch x1 inch or 1cmx1cm) by the 
case where a well is made into a square configuration when automating operation of probe fixation, sample 
supply, detection, etc. From the need of fully achieving the function as combinatorial chemistry to 100 pieces 
x 100 pieces Or since it is desirable for the probe kind beyond 1000 piece x1000 piece to exist, it is desirable 
to set to 200 micrometers or less distance between the wells which adjoin one side of the square 
configuration of a well 1-200 micrometers also in consideration of the size of the matrix itself. 
[0078] Moreover, although the thickness (height from a solid phase front face) of a matrix is determined in 
consideration of the capacity of the formation method of a matrix pattern, or a well, the amount of the probe 
solution to supply, etc., it is desirable to be preferably referred to as 1-20 micrometers. By considering as 
such thickness, namely, when [ for example, ] a probe solution is supplied to each well using an ink-jet 
regurgitation method, Even if it is the case where it can adjust only to a difficult property that this probe 
solution forms a small spot for the property of a probe solution on this solid phase front face, in relation with 
ink-jet regurgitation conditions The position on solid phase can be made to be able to stop this probe 
solution, and cross contamination can be prevented very effectively. 

[0079] Temporarily, the capacity of the well in the upper limit of the above-mentioned desirable rang£ 
becomes 200micrometerx200micrometerx20micrometer t i.e., 800pl. Moreover, if distance between adjoining 

i. 



wells (x of drawing 1 ) is similarly set to 200 micrometers in this size, 625 well densities /of 2 will be obtained 
cm. That i$, the array which has the well density of two or more j[ 102 //cm ] as order is obtained. Moreover, 
if a well is made into the square configuration whose one side is 5 micrometers, and distance between 
adjoining wells is also set to 5 micrometers and sets thickness of a matrix pattern to 4 micrometers, the 
capacity d;f a well will serve as 0.1pl(s) and 1 million [ /] of the number will be set to 2 cm. since 
5micrometerx5micrometerx4micrometer patterning is realistic size in the present ultra-fine processing 
technology — as order — the well of two or more [ 106 //cm ] i — the array of density may also serve as the 
range of invention of this invention 

[0080] When a probe solution or a probe, and the supply volume to the well of the matter which should react 
consider as the amount of said mostly with the capacity of a well in this mode, it becomes a O.lpico liter (pi) 
to a 1 nano liter (nl) from the above-mentioned calculation in general. Moreover, when it considers as non- 
compatibility to the solution to which a matrix is supplied, depending on ****, it becomes possible to stop the 
liquid of the amount which exceeds the capacity of a well with the surface tension in the opening upper part 
of a well. In such a case, for example, 10 times of a well, volume 10 times the number of this can be supplied, 
and it can be made to hold. That is, the liquid of number 10nl will be supplied from Number pi. It is desirable in 
any case, to supply a probe solution at a well using the ink-jet method which can supply position precision 
and amount-of-supply precision good, although a general micro dispenser and a general micropipette are also 
possible for the supply to such a little well of liquid. On an ink-jet print, since it positions with high precision 
to mum order and the regurgitation of the ink is carried out, it can be told to supply of the solution to a well 
that it is extremely suitable, moreover, the amount of the ink breathed out — general — several — from pi, 
since it is number 10nl, it can be said that it is suitable for supply of the solution to a well also at this point 
[0081] If a drop adheres to the field containing a well even if according to this mode the breadth of a drop is 
quantitatively controlled by the reaction and well on a nucleic-acid probe and the front face of solid phase 
and disorder of some is in a discharge direction, the portion will be crawled and the portion concerning the 
matrix of a drop will be smoothly contained in a well, when the matrix serves as non-compatibility to 
regurgitation liquid. 

[0082] Although especially the ink-jet method used for this invention is not restricted, a piezo jet process, the 
bubble jet process using thermal foaming, etc. can be used, for example. 

[0083] By the way, what can form a matrix in a front face in the 2nd mode further is [ that what is necessary 
is just what can introduce various functional groups which were described above on the solid phase front face 
as a material which can be used as solid phase 103 in this invention ] desirable. And when constructing the 
detection system which minded solid phase when the reactant of a probe and the target matter was detected 
optically, it is desirable to make solid phase into transparent solid phase optically. The glass which contains 
synthetic quartz, a fused quartz, etc. as such a material, silicon, acrylic resin, polycarbonate resin, polystyrene 
resin, vinyl chloride resin, etc. are mentioned. Moreover, when detecting optical detection of this reactant 
without minding solid phase, it is desirable to use black solid phase optically, and the resin substrate 
containing black stain pigments, such as carbon black, etc. is used. 

[0084] In this invention, the solution of the matter which should react to these probes array is supplied, and it 
reacts by putting on a suitable reaction condition. When the solution of matter which is different in an 
individual well and which should react needs to be supplied, at least one sort of solutions which at least one 
sort of matter which should be made to react to a probe dissolved in each of two or more wells of a probe 
array are supplied. In this case, supply of the quantitive liquid without cross contamination which limited the 
supply field when it was affinity-like to the well with which the probe of a probe array with which the solution 
supplied is already formed is combined and was un-keeping-good relations-like [ a matrix pattern ] is attained 
as mentioned above. Since many of living body-related matter is water-soluble like the matter shown in Table 
1, in a well, in this case, a hydrophilic property and a matrix pattern serve as water repellence. Moreover, as 
mentioned above, if the ink-jet method is used also for supply of these matter that should react, supply will 
become possible quantitatively about minute amount volume at it 

[0085] Since the volume of the probe supplied in this invention in order to combine with a substrate, or the 
volume of the matter which should react is a minute amount, it is desirable to include the conditions from 
which both reaction conditions protect evaporation of the supplied solution and ****. 
[0086] thi^s invention is explained still in detail with an example below. 

[0087] Example 1 (the process of the nucleic-acid probe array Using the bubble-jet printer, and evaluation of 
the probe array) 



(1) The glass plate of the 1 inch angle of substrate washing was put into the rack, and it dipped in the 
detergent for ultrasonic cleaning overnight. Then, ultrasonic cleaning was performed for 20 minutes in the 
detergent, and rinsing removed the detergent after that. It was distilled water, and after rinsing, it 
ultrasonicated for 20 minutes further in the container containing distilled water. Next, the glass plate was 
dipped in 1-N sodium-hydrbxide solution beforehand warmed at 80 degrees C for' 10 minutes. Rinsing and 
distilled water washing were performed succeedingly and the glass plate for prob& arrays was prepared. 
[0088] (2) The 1wt% solution of the silane coupling agent (tradename : KBM603; Shin-Etsu Chemical [ Co., 
Ltd. ] Co., Ltd. make) containing the silane compound (N-beta-(aminoethyl)-gamma-aminopropyl 
trimethoxysilane) which combined the surface treatment amino group was stirred under the room temperature 
for 2 hours, and the methoxy machine in the molecule of the above-mentioned silane compound was 
hydrolyzed. Subsequently, after dipping the substrate obtained above (1) in this solution for 20 minutes at a 
room temperature (25 degrees C), it pulled up and both sides of a glass plate were made to spray and dry 
nitrogen gas. Next, for 1 hour, silane coupling processing was completed, and the amino group was introduced 
into the substrate front face. [ in the oven which heated the glass plate at 120 degrees C ] Subsequently, 
2.7mg weighing capacity of the N-maieimide KAPURO yloxy succinimide (product made from N-(6- 
Maleimidocaproyloxy) succinimide;Dojin) (it abbreviates to EMCS henceforth) was carried out, and the EMCS 
solution which dissolved so that the last concentration might become 1:1 solutions of dimethyl sulfoxide 
(DMSO)/ethanol in ml and 0.3mg /was prepared. The glass plate which performed silane coupling processing 
was dipped in this EMCS solution at the room temperature for 2 hours, and the amino group currently 
supported by silane coupling processing on the glass-plate front face and the carboxyl group of an EMCS 
solution were made to react. The maleimide machine of the EMCS origin will exist in a glass-plate front face 
on a front face in this state. After washing the glass plate pulled up from the EMCS solution one by one by 
the mixed solvent of DMSO and ethanol, and ethanol, it was dried under nitrogen-gas-atmosphere mind. 
[0089] (3) The single strand nucleic acid of the array number 1 was compounded using the synthetic DNA 
automatic composition machine of probe DNA. In addition, the thiol (SH) machine was introduced by using a 
thiol modifier (Thiol-Modifier) (grain research (GlenResearch) company make) for the single stranded DNA end 
of the array number 1 at the time of composition with a DNA automatic composition machine. Then, the usual 
deprotection was performed, DNA was collected, and it refined in the high performance chromatography, and 
used for the following experiments. 

Array number: The single stranded DNA of the DNA regurgitation by the 15 'HS-(CH2)6-0-P02-0- 
ACTGGCCGTCG I I I I ACA3' (4) B J printer and the joint above-mentioned array number 1 to a substrate was 
dissolved in TE solution (10mM Tris-HCI (pH 8) / ImM EDTA solution) so that the last concentration might 
become [ ml ] in about 400mg /, and the single stranded DNA solution was prepared (exact concentration is 
computed from absorption intensity). 

[0090] Glycerol 7.5wt%, urea 7.5wt%, the solution containing acetylene alcoholic (tradename : ASECHIRE 
Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% shown by the thiodiglycol 7.5wt% and 
above-mentioned general formula (I) was prepared, and in addition to the above-mentioned DNA solution, it 
adjusted so that the last concentration of a single stranded DNA might be set to 8microM. The surface 
tension of this liquid was within the limits of 30 - 50 dyne/cm, and viscosity was 1.8cps (E type viscometer : 
Tokyo Keiki [ Co., Ltd. ] Co., Ltd. make). The ink tank for bubble-jet printers (tradename : BJC620; Canon [, 
Inc. ], Inc. make) was filled up with this liquid, and the bubble jet head was equipped with it. In addition, the 
bubble-jet printer (tradename : B JC620; Canon [, Inc. ], Inc. make) used here converts so that printing to a 
plate may be possible. Moreover, this bubble-jet printer is printable in the resolution of 360x720dpi. 
Subsequently, this printer was equipped with the glass plate processed above (2), and the liquid containing a 
probe nucleic acid was spotted on the glass plate. The distance of the liquid regurgitation side of a bubble jet 
head and the liquid adhesion side of a glass plate was 1.2-1. 5mm here. Moreover, spotting performed 2 times 
of empty regurgitation in the direction of 360dpi after one spotting, and conditioning was carried out in the 
direction of 720dpi so that 5 times of empty regurgitation might be performed after one spotting. The glass 
plate was put into the humidification chamber for 30 minutes after the spotting end, and the maleimide 
machine on the front face of a glass plate and the thiol group of a nucleic-acid probe end were made to react 
In addition, the discharge quantity of the DNA probe solution per 1 discharging of the above-mentioned 
printer was about 24 pl(s). 

[0091] (5) It is 1M after a Reaction end with a blocking reaction maleimide machine and a thiol group, and 
about a glass plate. NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the liquid containing 



DNA on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 
2% bovine-serum-albumin solution, it was leftj for 2 hours, and the blocking reaction was performed.;: 
[0092] (6) DNA of the hybridization reaction £rray number 1 and the single stranded DNA which has a 
complementary base sequence were compounded with the DNA automatic composition machine, arid the 
single stranded DNA which was made to combine a rhodamine with a five prime end, and labeled was obtained. 
It is 1M about this labeling single stranded DNA. It dissolved so that it might become the last concentration M 
of 1 micro at NaCI / 50mM phosphate buffer solution (pH 7.0), and the probe array which was obtained above 
(5) in this solution and which carried out blocking processing was immersed, and the hybridization reaction 
was performed at the room temperature (25 degrees C) for 3 hours. Then, it is 1M about a probe array. 
NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the probe nucleic acid and the single 
stranded DNA which was not hybridized were flushed. Next, the fixed quantity was carried out using the done 
type fluorescence microscope equipped with the filter set which connects image-analysis equipment 
(tradename : ARGUS 50; Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of 
the spot of this probe array of a handstand. 

[0093] (7) At the spot of the nucleic-acid probe of the array number 1 which are a resulting-indicator-ized 
single stranded DNA and a full match, it was the amount of fluorescence of 4600. Moreover, the probe array 
in the state where each spot after hybridization is carrying out firefly luminescence was observed using the 
fluorescence microscope (NIKON [ CORP. ] CORP. make), the probe array which starts this example as a 
result — a — between that it is in within the limits the diameter of whose each spot is almost circular and is 
about 70-100 micrometers, and the spots of which b contiguity is done — the diameter of each spot, and 
abbreviation — there is about 100-micrometer equal space and it became clear that each spot has been 
independent clearly mutually and that the row and column of c spot has gathered 

[0094] This is very effective when making automatic detection of the spot hybridized on the probe array etc. 
perform. 

[0095] Example 2 (manufacture of the nucleic-acid probe array using the bubble-jet printer, and detection of 
the target-nucleus acid using the probe array) 

(1) The glass plate which performed surface treatment for probe arrays completely like (1) of the above- 
mentioned example 1 and (2) was prepared. 

[0096] (2) The single strand nucleic acid of the array numbers 1-4 was compounded using the synthetic DNA 
automatic composition machine of probe DNA. In addition, the array number 2 and the thing which carried out 
3 base change were made into the array number 3, and what was changed six bases was made into the array 
number 4 for what carried out 1 base change on the basis of the array number 1 which used the single strand 
nucleic acid of the array numbers 1-4 in the example 1. Moreover, the thiol (SH) machine was introduced by 
using Thiol-Modifier (product made from GlenResearch) for the single stranded DNA end of the array numbers 
1-4 at the time of composition with a DNA automatic composition machine. Then, the usual deprotection was 
performed, DNA was collected, and it refined in the high performance chromatography, and used for the 
following experiments. The array of the array numbers 2-4 is shown below. 

Array number : 25'HS- 6-0-P02-0-ACTGGCCGTTGTTTTACA3' array number : 35HS-(CH2)6-OP02-0- 
ACTGGCCGCTTTTTTACA3 (CH2) array number : The regurgitation of the DNA probe by the 45 'HS-(CH2) 
6-0-P02-0-ACTGGCATCTTGTTTACA3' (3) BJ printer. And four kinds of liquids for regurgitation are 
prepared using the single stranded DNA of the joint above-mentioned array numbers 1-4 to a substrate by 
the method indicated to (4) of the above-mentioned example 1, and the same method. Four ink tanks for 
bubble-jet printers used in the example 1 were filled up with each liquid, and the bubble jet head was equipped 
with each ink tank. Subsequently, this printer was equipped with the glass plate created by the same method 
as the above (1), and each of four sorts of nucleic-acid probes was spotted on this glass plate at 3x3mm 
each of four area of this glass plate. In addition, the pattern of spotting in each area presupposed that it is 
the same as that of an example 1. The glass plate was put into the humidification chamber for 30 minutes 
after the spotting end, and the maleimide machine and the thiol group were made to react. 
[0097] (4) It is 1M after a reaction end with a blocking reaction maleimide machine and a thiol group, and 
about a glass plate. NaCI / 50mM phosphate, buffer solution (pH 7.0) solution washed, and the DNA solution 
on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 2% 
bovine-serum-albumin solution, it was left for 2 hours, and the blocking reaction was performed. 
[0098] (5) DNA of the hybridization reaction array number 1 and the single stranded DNA which ha's a 
complementary base sequence were compounded with the DNA automatic composition machine, the 



rhodamihe was combined with the five prime end, and the labeling single stranded DNA was obtained. It is 1M 
about this labeling single stranded DNA. It dissolved so that it jmight become the last concentration M of 
1 micro at NaCI / 50mM phosphate buffer solution (pH 7.0), and the probe array and hybridization reaction 
which were obtained by (4) were performed for 3 hours. Then, lit is 1M about a probe array. NaCI / 50mM 
phosphdte buffer solution (pH 7.0) solution washed, and the pr£be nucleic acid and the single stranded DNA 
which was not hybridized were flushed. Next, each spot of this probe array was observed with the 
fluorescence microscope (NIKON [ CORP. ] CORP. make), and the fixed quantity was carried out using the 
done type fluorescence microscope equipped with the filter set which connects image-analysis equipment 
(tradename : ARGUS 50; Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of 
a handstand. 

[0099] (6) The amount of fluorescence of 2800 was obtained at the spot of the DNA probe of the array 
number 2 which has the mismatch array of one base to being the amount of fluorescence of 4600 at the spot 
of the DNA probe of the array number 1 which are a resulting-indicator-ized single stranded DNA and a full 
match. Moreover, at the spot of the DNA probe of the array number 3 which has 3 base mismatch, only the 
amount of fluorescence below the half of 2100 and a full match was obtained, and fluorescence was not 
observed in DNA of the array number 4 of 6 base mismatch. From the above thing, the single stranded DNA 
of a perfect complementarity was specifically detectable on the DNA array substrate. 

[0100] Example 3 (the concentration and the bubble jet regurgitation property of the DNA probe in a liquid) 
(1) The single stranded DNA which has the array of the array number 5 shown below in composition of a DNA 
probe was compounded using the DNA automatic composition machine, it was dissolved in TE solution (10mM 
Tris-HCI (pH 8) / ImM EDTA solution) so that concentration might become [ ml ] respectively in about 0.2mg 
[ ml ] /, 2mg [ ml ] /, and 15mg /, and three kinds of DNA probe solutions with which concentration differs 
were prepared (exact concentration was computed from absorption intensity). 

Array number : Regurgitation glycerol 7.5% by the 55 , GCCTGATCAGGC3 1 (2) BJ printer, The solution 
containing acetylene alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., 
Ltd. make) 1% which has the structure shown by the above-mentioned general formula (I) is prepared 7.5% of 
ureas, and thiodiglycol 7.5%. In addition to the probe solution with a concentration of 0.2mg [/ml ] adjusted 
above (1), the last concentration diluted [ ml ] this solution in about 0.02mg (3microM) /. The ink tank for 
bubble-jet printers which used this liquid in the above-mentioned example 1 was filled up, and the head of the 
bubble-jet printer which used this ink tank in the example 1 was equipped. 

[0101] Next, this printer was equipped with the aluminum board of A4 size, and it spotted to the area of the 
3x5 square inches of this aluminum board. Spotting here was set up so that the above-mentioned area might 
spot by the density of 360x720dpi. Moreover, the ink of marketing [ to the beginning ] for BJ620 as control 
was printed on this aluminum board. This operation was performed to a total of four aluminum boards. 
[0102] Next, the nucleic —acid probes by which the spot was carried out on each aluminum board were 
collected using TE solution, it refined by gel filtration technique and the amount of the refined recovery 
nucleictacid probe was measured with the absorption spectrum. The amount of recoveries of the nucleic-acid 
probe called for theoretically here is as follows. That is, the volume per [ which is breathed out from the head 
of the printer used for this example ] drop is a 24pico liter. And since there are four aluminum boards which 
spotted in the area of 3x5 square inches by the density of 360x720dpi, it is set to 24(pico liter) x(720x360) x 
(3x5) x four-sheet =373microl. The absorbance in 260nm which the probe nucleic acid of this amount shows, 
and the absorbance in 260nm of the collected nucleic-acid probe are shown in drawing 3 . 
[0103] In the completely same operation as the above (2), 15mg /followed each probe solution ml the 
concentration of 2mg/ml. In addition, the last concentration of the nucleic-acid probe of each liquid for 
regurgitation was set to 30microM (0.2mg/(ml)) and 225microM (1.5mg/(ml)). The result of the absorbance 
which the absorbance and the amount of probe nucleic acids calculated theoretically which the probe nucleic 
acid collected from each solution shows show is shown in drawing 3 . 

[0104] (3) It was a value near the value with which the discharge quantity with an actual nucleic-acid probe is 
theoretically expected that result drawing 3 shows. In the regurgitation of the nucleic-acid probe using a 
bubble jet process, quantitative loss of the nucleic-acid probe by the bad debt of the nucleic-acid probe to 
the heater section of a bubble jet head etc. is not accepted from this thing. Moreover, the spotting in process 
to the aluminum board using the liquid of each concentration and no trouble of a head, for example, the non- 
regurgitlation etc., were generated. Moreover, when the spot of the ink for bubble-jet printers and the spot of 
a nucleic-acid probe which spotted to the aluminum board as control were contrasted visually, the spotting 



situation of the spot created using the liquid of concentration 3microM and 30microM was almost the same as 
that of it of an ink spotj. Moreover, as for the spot created using the liquid with a concentration [ M ] of 
225micro, some disorder was accepted as compared with the ink spot. 

[0105] Example 4 (examination of the influence which a bubble jet process has on a nucleic-acid probe) 
(1) It prepared so that Ipase length 10mer (synthetic compounds), oligoA (40H60mer; Pharmacia manufacture) 
and poly (dA) which consist of a synthetic adenine (it is henceforth indicated ^as "A") of a nucleic-acid probe, 
and a (300-400mer; Pharmacia manufacture) might be diluted with TE solution, respectively and the last 
concentration might become [ ml ] in 1mg /, and the nucleic-acid probe solution with which length differs was 
prepared. In addition, the base sequence (array number : 6) of 10meKs) is as follows. 

Array number: Regurgitation glycerol 7.5wt% of the DNA solution by the 65" [ AAAAAAAAAA3] (2) bubble-jet 
printer, the solution containing acetylene alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine 
Chemicals) 1wt% shown by the urea 7.5wt% and above-mentioned general formula (I) was prepared, and each 
nucleic-acid probe solution created above (1) in this solution was diluted so that the last concentration might 
become in ml and about 0.1 mg /. 

[0106] Each nucleic-acid probe solution with which the cartridge was filled up like the example 3 was made to 
breathe out on an aluminum board, and the spotting situation was observed visually. As a result about the 
nucleic-acid probe of base length 10mer and 40-60mer, the probe array with which the spot which became 
independent on the aluminum board was tidily located in a line was obtained. Moreover, although the same 
probe array was fundamentally obtained also about the nucleic-acid probe of 300-400mer, the portion with 
which adjoining spots are connected was accepted. Physical-properties change of the liquid with which the 
base chain of a nucleic-acid probe originates in a ******** arises, and this is considered because the 
directivity of the regurgitation from a bubble jet head became incorrectness a little. 

[0107] Next, the spots on the probe array created using each nucleic-acid probe solution were collected like 
the example 3. 100micro of collected nucleic-acid probe solutions I was analyzed by Antiphase HPLC, and 
comparison with the solution in front of the regurgitation investigated the existence of cutting of a nucleic- 
acid probe. In addition, 7 - 70% acetonitrile concentration gradient containing 1M triethylamine acetate 
performed elution of Antiphase HPLC. Consequently, a DNA fragment which is considered to have been cut 
was not observed but, therefore, it has checked that the nucleic-acid probe had not received transformation 
by the regurgitation in a bubble jet process, either. Moreover, as a result of performing the fixed quantity of 
the collected nucleic-acid probe like an example 3, as shown in drawing 4 , as for the nucleic-acid probe of 
three kinds of length, the amounts as a theoretical value were collected mostly. 
[0108] In (4) of example 5 (examination of reaction time) example 1, except having carried out room 
temperature (25 degrees C) neglect of the surface treatment glass plate which spotted the nucleic-acid 
probe into the humidification chamber overnight for 10 minutes and 90 minutes, the probe array was 
manufactured like the example 1 and the hybridization reaction was presented with each probe array. About 
the probe array made to react as a result 90 minutes and overnight, fluorescence intensity of the same grade 
as the fluorescence intensity which the probe array altogether obtained in the example 1 shows was given. It 
became clear to have ended mostly the ligation reaction of the maleimide machine on the front face of a glass 
plate and the thiol group of a nucleic-acid probe end in 30 minutes from this. On the other hand, the reaction 
time of the probe array for 10 minutes was about 70% of the amount of fluorescence compared with it of an 
example 1. 

[0109] Example 6 (manufacture of the PNA probe array using the bubble-jet printer, and detection of the 
target-nucleus acid using the probe array) 

(1) The glass plate which performed surface treatment for probe arrays completely like (1) of the above- 
mentioned example 1 and (2) was prepared. 

[0110] (2) The protein nucleic acid (PNA) (product made from Japanese par SEPUTIBU) which has the base 
sequence of the synthetic following array numbers 7 and 8 of Probe PNA was prepared. A cysteine residue 
(Cys and notation) is combined with an amino terminus (equivalent to the five prime end of DNA), and, as for 
this PNA, the thiol group is introduced into the amino terminus as the result Moreover, the PNA probe of the 
array number 8 little s^lt-machine-changes the PNA probe of the array number 7. 

Array number : 7 NCys-NH 2-0- (CH2) 2-0-CH2 CONH-ACTGGCCGTCGTTTTACAC array number : The 
regurgitation of the PNA probe according to a 2-0-(CH2)2-0-CH2 C0NH-A;CTGGCCGTTGTTTTACAC(3) 
BJ printer 8 NCys-NH|(CH2), (CH2) And the PNA probe of each joint above to a substrate is dissolved so 
that the last concentration may be set to 80microM at the 0.1 wt% trifluoroacetic acid of 100microl. 



Subsequently, glycerol 7.5wt% and urea 7.5wt% and thiodiglycol 7.5wt% T and the solution containing acetylene 
alcoholic (tradename : ASECHIRE Noriafi EH; Kawaken Fine Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% 
shown by the above-mentioned general formula (I) — the trifluoroacetic-acid solution of Above PNA — in 
addition, it adjusted so that the last concentration of a PNA probe might be set to 8microM The surface 
tension of this liquid was within the limits of 30 - 50 dyn/cm, and viscosity was within the limits of 1-5cps. 
[0111] It spotted in each area on the glass plate which created these PNA probe solutions of ieach above (1) 
the same with having indicated to (3) of an example 2. It put after a spotting end and into the 3-hour 
humidification chamber, and the maleimide machine and the thiol group were made to react. 
[0112] In addition, the discharge quantity of the PNA probe solution per 1 discharging of the above-mentioned 
printer was about 24 pl(s). 

[0113] (4) It is 1M after a reaction end with a blocking reaction maleimide machine and a thiol group, and 
about a glass plate. NaCI / 50mM phosphate buffer solution (pH 7.0) solution washed, and the liquid containing 
PNA on the front face of a glass plate was flushed completely. Subsequently, the glass plate was dipped into 
2% bovine-serum-albumin solution, it was left for 3 hours, and the blocking reaction was performed. 
[0114] (5) The single stranded DNA which has PNA of the hybridization reaction array number 7 and a 
complementary base sequence was compounded with the DNA automatic composition machine, and the single 
stranded DNA which was made to combine a rhodamine with a five prime end, and labeled was obtained. This 
labeling single stranded DNA was dissolved so that it might become 10mM phosphate buffer solution (pH 7.0) 
with last concentration 5nM (the amount of solutions of 1ml), the PNA probe array which was obtained above 
(4) in this DNA solution and which carried out blocking processing was immersed, and the hybridization 
reaction was performed at the room temperature (25 degrees C) for 12 hours. Then, 10mM phosphate buffer 
solution (pH 7.0) solution washed the probe array, and the PNA probe and the single stranded DNA which was 
not hybridized were flushed. Next, the fixed quantity was carried out using the done type fluorescence 
microscope equipped with the filter set which connects image-analysis equipment (tradename : ARGUS 50; 
Hamamatsu Photonics make), and fits Rhodamine B in the amount of fluorescence of the spot of this probe 
array of a handstand. 

[0115] (6) In the PNA probe of the array number 8 which has 1 base mismatch array to having been the 
amount of fluorescence of 2400 in the PNA probe of the array number 7 which are a resulting-indicator-ized 
single stranded DNA and a full match, it was 1 100 of an abbreviation half. The single stranded DNA of a 
perfect complementarity was specifically detectable on the PNA array from the above thing. 
[0116] Moreover, the probe array in the state where each spot after hybridization is carrying out firefly 
luminescence was observed using the fluorescence microscope (NIKON [ CORP. ] CORP. make), the probe 
array which starts this example as a result — a — about 50-micrometer space is between that it is in within 
the limits the diameter of whose each spot is almost circular and is about 200 micrometers, and the spot of 
which b contiguity is done, and it became clear that each spot has been independent clearly mutually and that 
the row and column of c spot has gathered 

[0117] This is very effective when making automatic detection of the spot hybridized on the probe array etc. 
perform. 

[0118] Furthermore, since there was no need of making hybridization reaction time and the solution used for 
removal of a subsequent unreacted single stranded DNA containing a sodium chloride, it did not need to be 
cautious of a deposit of a sodium chloride during observation of fluorescence, and the hybrid on a probe array 
was able to be detected more easily. Moreover, a preservation top did not have the need for seal, either and 
was easy handling. 

[0119] [n addition, although a larger reason than the spot of the probe array which the diameter of a spot of a 
PNA probe obtained in the example 1 is not clear, as a result of having acquired knowledge that water 
solubility is inferior in a PNA probe a little as compared with a DNA probe and both water-soluble difference 
making the surface tension of each ink-jet regurgitation liquid produce a difference, as for this invention 
persons, it is guessed that the diameter of a spot is a different thing. 

[0120] Example 7 (manufacture and its evaluation of the glass substrate with a black matrix for probe arrays 
which introduced the epoxy group into the front face) 

(1) The glass substrate (50mmx50mm) which consists of synthetic quartz was cleaned ultrasonically using 
2wt% sodium-hydroxide solution, subsequently UV ozonization was performed, and the front face was 
defecated, the silane coupling agent (tradename : KBM403; Shin-Etsu Chemical Co., Ltd. mate) containing the 
silane compound (gamma-glycidoxypropyltrimetoxysilane) which combined the epoxy group — 1wt% — the 



50wt% methanol solution to contain was stirred under the room temperature for 3 hours, and the methoxy 
machine in the above-mentioned silane compound was ijiydrolyzed Subsequently, this solution was applied to I 
the above-mentioned substrate front face by the spin cpater, it heated and dried for 5 minutes at 100 
degrees C, and the epoxy group was introduced into the substrate front face. 

(2) The DEEP-UV resist (negative resist for black matrices) (tradename : BK- 739P; the NIPPON STEEL 
chemistry incorporated company make) which next contains carbon black is applied so that the thickness 
after hardening may be set to 5 micrometers by the spin coater, and with the hot plate, at 80 degrees C, this 
substrate was heated for 5 minutes and stiffened. Pro squeak tee exposure was carried out using the mask by 
which patterning was carried out so that the distance between the contiguity wells in drawing 5 (X) might 
serve as 100 micrometers and a square whose configuration of a well is 100micrometerx100micrometer to a 
1cmx1cm field using a DEEP-UV aligner, subsequently, negatives were developed with the developer of an 
inorganic alkaline-water solution using the spin developing machine, pure water washed further, and the 
developer was removed completely. Next, it dried simply using the spin dryer, it heats for 30 minutes at 180 
degrees C in clean oven after that, and actual hardening of the resist was carried out, 2500 wells have been 
arranged in the predetermined array and the adjoining well obtained the substrate isolated by the black matrix. 
In addition, the capacity of each well is calculated with a 50pico liter (pi). Due to this time, the contact angle 
to the water of a black matrix front face cannot get wet easily with 93 degrees, and the contact angle to the 
water at the base of a well tended to get wet with 35 degrees. 

[0121] (3) The ink tank for bubble-jet printers (tradename : BJC620 : Canon [, Inc. ], Inc. make) was filled up 
with the Rhodamine B solution of 10microM, and the bubble jet head of the bubble-jet printer used in the 
aforementioned example 1 was equipped, and the printer was equipped with the solid phase prepared by the 
above (1) and (2), and Rhodamine B solution was supplied to the check pattern (even — setting) at the well of 
this solid phase In addition, the amount of supply per one well is about 50 pl(s). Moreover, the regurgitation 
positioning accuracy of this printer is **2.5 micrometers. Next another ink tank was filled up with the solution 
of 10microM amino [ FITC ], the bubble jet head of the above-mentioned printer was equipped, and another 
well which adjoins the well which supplied Rhodamine B solution previously was supplied. It is water-soluble to 
have used Rhodamine B and amino one FITC here, and it is because the regurgitation from an ink-jet head 
being performed easily, and the state and cross contamination of a liquid which were supplied to the well by 
observation of fluorescence can be checked. 

[0122] (4) The fluorescence microscope (NIKON [ CORP. ] CORP. make) was equipped with G excitation filter 
(for Rhodamine B), and B excitation filter (for amino FITC), and the state of each solution supplied to the well 
by one 100 times the scale factor of this was observed by fluorescence. As a result, each solution was 
uniformly supplied in the well, without forming a drop. Moreover, mutually from each well, the fluorescence of 
other coloring matter was not observed and cross contamination was not accepted. 

[0123] Example 8 (manufacture of the probe array using the substrate of an example 7, and detection of the 
target-nucleus acid using it) 

(1) The substrate with a black matrix (BM) was created by the same method as an example 7. 

(2) two nucleotides prepared [ one nucleotide ] the probe (array number : 11) (all — the Nippon Flour Mills 
Co., Ltd. make and HPLC grade) of a mismatch to the probe (array number : 10) of a mismatch, and the 
oligomer of the array number 9 to the oligomer (array number : 9) of 18 **** which combined the amino group 
with the hydroxyl group of a five prime end through the phosphoric-acid machine and the hexamethylene as a 
DNA probe, and the oligomer of the array number 9 The base sequence of the oligomer of the array number 9 
is an array complementary to some base sequences of the multiple cloning site of M13mp18-ssDNA which is 
a single stranded DNA. the following — array number: — the base sequence of 9-1 1 and the structure of 
linkage are shown 

array number — 95 — f NH2-(CH2)6-0-P02-0-TGTAAAACGACGGCCAGT3 1 — array number: — 105 — 
'NH2-(CH2)6-0-P02-0-TGTAAAACCACGGCCAGT3^ — array number: — 115 — , NH2-(CH2)6-0-P02-0- 
TGTATAACCACGCCCAGT3 , — the DNA probe of the (3) above-mentioned array numbers 9-11 — receiving 
— completeness — the complementary single stranded DNA was compounded Next, each DNA probe and the 
single stranded DNA were dissolved in TE solution (pH 8) which contains NaCI by the concentration of 50mM 
(s) so that the last concentration might be set to 100microM, and the DNA probe solution and the single 
stranded DNA solution were prepared. And the solution which contains a complementary single stranded DNA 
ih each DNA probe to 100micro of solutions I containing a DNA probe was 100microl Added, it mixed, each 
mixed solution was linearly cooled over 2 hours from 90 degrees C to 25 degrees C, and the hybrid of each 



DNA probe and each single strand nucleic acid was made to form. Next, the above-mentioned array number 
In addition to the solution containing acetylene alcoholic (tradename : ASECHIRE Norian EH; Kawaken Fine 
Chemicals [ Co., Ltd. ] Co., Ltd. make) 1wt% shown by the thiodiglycol 7.5wt% and aforementioned general 
formula (I) glycerol; 7.5wt% and urea 7.5wt% in the solution containing the hybrid of each DNA probe of 9-11, it 
adjusted so that the hybrid last concentration might be set to 8microM. Each surface tension of these liquids 
containing the hybifid of each DNA probe was within the limits of 30 - 50^dyne/cm, and viscosity was also 
within the limits of 1-5cps (E type viscometer : Tokyo Keiki [ Co., Ltd. ] Co., Ltd. make). 
[0124] Next, three ;ink tanks for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) were 
prepared, each ink tank was filled up with three sorts of above-mentioned hybrid solutions, and the head of 
the bubble-jet printer used in the example 1 was equipped. Moreover, the glass substrate with BM created by 
the above (1) and (2) was set, and the solution which contains the hybrid of the DNA probe of the array 
number 9 first was supplied to the well (131 of drawing 6 ) of eye one train. Next, the solution containing the 
hybrid of the DNA probe of the array number 10 was supplied to 2 **** well (133 of drawing 6 ) which adjoins 
the well of eye the one above-mentioned train, and the solution which contains the hybrid of the DNA probe 
of the array number 1 1 further was supplied to the well (135 of drawing 6 ) of eye three trains adjoin the well 
of eye the two above-mentioned train. In addition, to one well, the regurgitation of which hybrid solution was 
carried out 4 times, and about 100 pi supply was carried out Although the supplied hybrid solution rose from 
opening of a well and it existed when each well was observed under the microscope, although this amount was 
twice [ about ] the capacity of one well, it has stopped in the well by the hydrophobic matrix, and the cross 
contamination between wells was not observed. 

[0125] next, a substrate — the constant temperature of 25 degrees C and 100% of humidity — the amino 
group of every 12 hours and a probe and the epoxy group of a well were made to react to a constant humidity 
chamber In addition, since the amino group of the base of a probe forms a complementary perfect single 
stranded DNA and a perfect complementary hybrid, it does not react with the epoxy group of each well. 
[0126] (4) Next, 80-degree C pure water washed the substrate for 10 minutes, and while making the 
complementary strand which has constructed the probe combined with the substrate, and the hybrid 
dissociate from a probe, it washed away. Subsequently, the substrate was processed under the room 
temperature in ethanolamine solution 1% for 1 hour, and ring breakage of the unreacted epoxy group in each 
well was carried out. Next, pure water washed the substrate and it dried. 

[0127] Since ring breakage of the DNA probe in a well and the epoxy group which did not react is carried out, 
and it turns into a hydroxyl group by **** of the above (4) and a hydroxyl group exists also in the 
ethanolamine made to react, a hydrophilic property becomes high more and the base of a well becomes 
advantageous in the case of supply to the well of the solution containing the below-mentioned target single 
stranded DNA. 

[0128] (5) The single stranded DNA of a perfect complementarity to the DNA probe of the array number 9 
was dissolved in TE solution (pH 8) which next contains NaCI by the concentration of 50mM(s) so that the 
last concentration might be set to 10microM, it was immersed, the probe array which introduced the epoxy 
group into the well obtained above (4) in this solution was lowered over 2 hours from 80 degrees C to 25 
degrees C, and the high buri tie ZESHON reaction was performed. Subsequently, after TE buffer solution (pH 
8) which contains NaCI of 10mM(s) at 20 degrees C washed the substrate for 20 minutes, the spin **** 
machine removed the surface penetrant remover. 

[0129] (6) The 2-methyl -4 and 6-screw (4-N and N-dimethylamino phenyl) pyrylium eye OTAIDO (it 
abbreviates to "P2" below) which emit fluorescence only after intercalate in a double strand nucleic acid 
were dissolved in TE solution (pH 8.0) which next contains NaCI by the concentration of 50mM(s) so that the 
concentration might be set to 10microM, the ink tank for the above-mentioned ink jet printers was filled up 
with this solution, and it was attached in the head of the above-mentioned ink jet printer. Moreover, the 
substrate which performed hybridization above (5) is set to the above-mentioned printer. After supplying 100 
pis of P2 solutions at a time to each well, in order to prevent dryness, it is left for 5 minutes within the 
exclusive chamber of 100% of humidity, having held in a chamber — a done-a handstand type microscope 
(tradename: — IMT2; Olympus optical incorporated company make — ) Scale factor 100 times, the filter cube 
for fluorescence microscopes (595nm (transparency) from filter 455nm for excitation) An ICCD camera 
(tradename : C2400- 87; Hamamatsu Photonics make) and an image processor (tradename : ARGUS 50; 
Hamamatsu Photonics make) are connected to use for dichroic mirror 620nm and barrier filter 610nm for 
fluorescence to 725nm (transparency). The observation fixed quantity of the fluorescence was carried out. In 



addition, observation area is 25micrbmeterx25micrometer, integration x64 f and ARGUS. The amplification level 
of 50 was set up suitably. 

[0130] Consequently, from the well which combined the DNA probe of the array number 11, the almost same 
fluorescence intensity of 1200-1500 as the background was observed. The fluorescence intensity of 3500- 
3900 was observed from the well which the fluorescence intensity of 9800-10300 is observed [ well ] from 
the well which, on the other hand, combined the DNA probe of the array number 9, and combined the DNA 
probe of the array number 10. Furthermore, when each solid phase is washed for 10 minutes at 35 degrees C 
using TE buffer solution and fluorescence intensity is measured again, from the well which combined the DNA 
probe of the array number 10, only fluorescence intensity of the same grade as the background is observed. 
[0131] These results showed that a hybridization reaction could be performed in each well and the array 
number 9 and a perfect complementary target-nucleus acid could be further detected specifically by using 
the probe array concerning this example. 

[0132] Example 9 (alternative supply of the reacting matter to each well of the probe array of an example 8, 
and reaction with a probe) 

(1) The substrate which combined the DNA probe of the array numbers 9-1 1 like the example 8 was prepared. 

[0133] (2) Three kinds of perfect complementary single stranded DNAs were compounded to the DNA probe 
of the array numbers 9-11. The three above-mentioned kinds of single stranded DNAs were dissolved in TE 
solution (pH 8) which contains NaCI by the concentration of 50mM(s) so that each concentration might be set 
to lOOmicroM. Three ink tanks for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) were 
prepared, each ink tank was filled up with three sorts of above-mentioned single stranded DNA solutions, and 
the head of the bubble-jet printer used in the example 1 was equipped. Moreover, the substrate prepared 
above (1) was also set to the printer, and supplied every 100 pis per well of solutions which contain a perfect 
complementary single stranded DNA respectively to the well which the DNA probe of the array numbers 9-1 1 
has combined. When the state of each well was observed under the microscope at this time, it turns out that 
the solution of the matter which bleeding of liquid and cross contamination are not observed and should be 
made to react to each well of a probe array individually can be supplied. 

[0134] (3) After making a hybridization reaction perform in each well like an example 8 next, P2 solution was 
supplied to each well like the example 8, and the hybrid was detected by observing fluorescence. 
Consequently, the fluorescence of the intensity of 9800-10300 was observed from all wells. Supplied the 
reacting matter to each well of a solid phase probe array individually from this, the probe and the reacting 
matter were made to react in each well, and it was checked that an object is detectable as a result of a 
reaction. 

[0135] Example 10 (hydrophilicity-ized processing at the base of a well of the substrate of an example 7) 
(1) The glass substrate which has a black matrix pattern like an example 7 was prepared. 

[0136] (2) UV ozonization was performed on the near front face in which the black matrix of this substrate is 
formed. At this time, the contact angle to the water of a black matrix front face was in 93 'degrees and the 
state of being hard to get wet, and the contact angle to the water at the base of a well was 22 degrees, and 
was in the state of being easy to get wet as compared with it at the base of a well of the substrate with a 
black matrix obtained in the example 7. This is considered to be an effect by the above-mentioned UV 
ozonization. 

[0137] (3) When the supply situation of the ink-jet regurgitation liquid to a well was observed using Rhodamine 
B and solution amino [ FITC ] like the example 7 next, each solution of both was uniformly supplied in the 
well, without forming a drop within a well. Unlike the case where the solid phase which does not have a well on 
a front face in using the solid phase which equipped the front face with the well as solid phase of a probe 
array and which has a flat and uniform surface characteristic is used, it is not necessary to stop ink-jet 
regurgitation liquid in the position limited as much as possible, and becomes more advantageous to detection 
of the reaction of the probe and target matter with which making it go and continue fully performs ink-jet 
regurgitation liquid on a well base behind rather. The hydrophilicity-ized processing at the base of a well 
indicated to this example is a method desirable as the one embodiment. Moreover, it turns; out that the ink-jet 
process was used for each coloring matter solution, and it has supplied mutually from the well to which each 
coloring matter is supplied at each well, without having not observed other coloring matter but producing 
cross contamination. [ 

[0138] Example 11 (the process of the probe array using the solid phase which supplied and obtained the 



liquid for the functional-group introduction for probe fixation by the ink-jet method to each well of BM 
formation substrate, and its use) 

(1) The substrate equipped with the black matrix like the example 7 was prepared. 

[0139] (2) the silane coupling agent (tradename : KBM603; Shin-Etsu Chemical Co., Ltd. make) containing the 
silane compound (N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane) which combined the amino 
group — 1wt% — the 10wt% methanol solution to contain was stirred under the room temperature for 3 hours, 
and the methoxy machine in the above-mentioned silane compound was hydrolyzed Subsequently, the ink 
tank for bubble-jet printers (tradename : BJC620; Canon [, Inc. ], Inc. make) was filled up with this solution, 
and the head of the bubble-jet printer used in the example 1 was equipped. Moreover, the substrate prepared 
above (1) was also set to the printer, and supplied the silane-coupling-agent solution containing the silane 
compound with which the methoxy machine was understood an added water part to the well. [ as well as an 
example 8 ] this substrate — the constant temperature of 25 degrees C and 100% of humidity — after leaving 
it in a constant humidity chamber for 30 minutes, with pure water, spin dryness was washed and carried out, 
after that, and the amino group was introduced into the base of each well [100 degrees C ] [ for 30 minutes ] 

[0140] (3) next, the last concentration becomes a 5wt%DMSO solution with 5wt(s)% about SUKUSHIIMIJIRU- 
4-(maleimide phenyl) butyrate (Aldrich make) — as — dissolving — this solution — the above (2) — the 
same — carrying out — an ink jet printer — each well — every 100 pis — supplying — subsequently — the 
constant temperature of 30 degrees C and 100% of humidity — the substrate was left in the constant 
humidity chamber for 2 hours Next, it is pure, a substrate is washed, spin dryness was carried out, and the 
maleimide machine was introduced into the base of each well. 

[0141] (4) two nucleotides prepared [ one nucleotide ] the probe (array number : 14) (all — the Nippon Flour 
Mills Co., Ltd. make and HPLC grade) of a mismatch to the probe (array number : 13) of a mismatch, and the 
oligomer of the array number 12 to the oligomer (array number : 12) of 18 **** which combined the thiol 
group with the hydroxyl group of a five prime end through the phosphoric-acid machine and the 
hexamethylene as a DNA probe, and the oligomer of the array number 12 the following — array number — 
the base sequence of 12-14 and the structure of linkage are shown 

Array number : 125'HS- 6-0-P02-C-TGTAAAACGACGGCCAGT3' array number : 135'HS-(CH2)6-0-P02- 
O-TGTAAAACCACGGCCAGT (CH2) 3' array number: Each DNA probe of the above-mentioned array 
numbers 12-14 was dissolved in the phosphate buffer solution of 145 , HS-(CH2)6-0-P02~0- 
TGTATAACCACGCCCAGT3'(5)1 OmM so that the last concentration might be set to 10microM. The well of 
the substrate which created each DNA probe solution above (3) like the above-mentioned example 8 was 
supplied. When each well was observed under the microscope, although the supplied DNA probe solution rises 
and exists from opening of a well, it has stopped in the well by the hydrophobic matrix, and cross 
contamination was not observed, this substrate — the constant temperature of 30 degrees C and 100% of 
humidity — pure water performed washing and spin dryness to the constant humidity chamber ****** and 
after that for 2 hours, the thiol group of each DNA probe was made to react with the maleimide machine of 
each well, and the DNA probe was combined with the substrate 

[0142] (6) the DNA probe of the array number 1 2 — receiving — completeness — TE solution which 
compounds a complementary single stranded DNA and contains NaCI by the concentration of 50mM(s) — this 
single stranded DNA — last — a wave — it dissolved so that a degree might be set to 1 0microM It was 
immersed, the DNA probe joint substrate obtained above (5) in this solution was lowered over 2 hours to 80 
degrees C - 25 degrees C, and hybridization was performed. Next, after washing a substrate for 20 minutes at 
20 degrees C using TE solution (pH 8) which contains NaCI by the concentration of 10mM(s), the spin dryer 
removed the penetrant remover on the front face of a substrate. 

[0143] (7) YOYO-1 which is the reagent which emits fluorescence only after intercalates in a hybrid was 
dissolved so that the last concentration might become TE solution included by concentration 50mM with 
10microM about NaCI (pH 8). It supplied 100 pis of this solution at a time to each well of a substrate which 
processed the above (6) using the ink jet printer like the above (2), and the observation fixed quantity of the 
fluorescence was carried out like the example 8 (B excitation filter is used). In addition, the signal 
amplification level of Argus50 is the same as that of an example 8. 

[0144] Consequently, from the well which combined the DNA probe of the array number 14, the almost same 
fluorescence intensity of 1800-2000 as the background was observed. The fluorescence intensity of 3100- 
3300 was observed from the well which the fluorescence intensity of 7500-8000 is observed [ well ] from the 



well which, on the other hand, combined the DNA probe of the array number 12, and combined the DNA probe 
of the array number 13. Furthermore, when solid phase is washed for 10 minutes at 35 degrees C using TE 
buffer solution and fluorescence intensity is measured again, from the well which combined the DNA probe of 
the array number 13, only fluorescence intensity of the same grade ks the background is observed. 
[0145] These results showed that a hybridization reaction could be performed in each well and the array 
number 9 and^a perfect complementary target-nucleus acid could be further detected specifically by using 
the probe arreiy concerning this example. 

[0146] The substrate which combined the DNA probe of the array numbers 12-14 like the example 12 (1) 
example 1 1 was prepared. 

[0147] (2) Three kinds of perfect complementary single stranded DNAs were compounded to the DNA probe 
of the array numbers 12-14. The three above-mentioned kinds of single stranded DNAs were dissolved in TE 
solution which contains NaCI by the concentration of 50mM(s) so that each concentration might be set to 
10microM. In addition, pH of each single stranded DNA solution is 8. Three ink tanks for bubble-jet printers 
(tradename : BJC620; Canon [, Inc. ], Inc. make) were prepared, each ink tank was filled up with three sorts of 
above-mentioned single stranded DNA solutions, and the head of the bubble-jet printer used in the example 1 
was equipped. Moreover, the substrate prepared above (1) was also set to the printer, and supplied every 100 
pis per well of solutions which contain a perfect complementary single stranded DNA respectively to the well 
which the DNA probe of the array numbers 12-14 has combined. When the state of each well was observed 
under the microscope at this time, it turns out that the solution of the matter which bleeding of liquid and 
cross contamination are not observed and should be made to react to each well of a probe array individually 
can be supplied. 

[0148] (3) After making a hybridization reaction perform in each well like an example 11 next, YOYO-1 
solution was supplied to each well like the example 11, and the hybrid was detected by observing 
fluorescence. Consequently, the fluorescence of the intensity of 7500-8000 was observed from all wells. 
Supplied the reacting matter to each well of a solid phase probe array individually from this, the probe and the 
reacting matter were made to react in each well, and it was checked that an object is detectable as a result 
of a reaction. 

[0149] Example 13 (process of the probe array using the substrate which was flooded with the solution for 
epoxy-group introduction in BM formation substrate, and introduced the epoxy group into the well) 
(1) The substrate with a black matrix was created according to the publication of an example 7 of (2). 
[0150] (2) According to the publication of an example 7 of (1), the 1wt% solution of the silane coupling agent 
(tradename : KBM403; Shin-Etsu Chemical Co., Ltd. make) containing the silane compound (gamma- 
glycidoxypropyltrimetoxysilane) which combined the epoxy group was stirred under the room temperature for 
1 hour, and the methoxy machine in the molecule of this silane compound was hydrolyzed. Subsequently, the 
solid phase prepared above (1) into this solution was immersed for 30 minutes under the room temperature, 
pure water washed this solid phase after that, and water was removed by the nitrogen gas style, and the 
epoxy group was introduced into the well base. [ 120 degrees C ] [ for 5 minutes ] At this time, there was a 
contact angle. to the water on the front face of BM in the state of being hard to get wet with 95 degrees, and 
the contact angle to the water of a well pars basilaris ossis occipitalis was in 33 degrees and the state of 
being easy to get wet Thus, introduction of the epoxy group at the base of a well is possible also by 
processing the solid phase after BM formation by the silane coupling agent. 

[0151] (3) The DNA probe of array numben9-1 1 was combined with the base of a well according to the 
method indicated to (3) of the above-mentioned example 8, and (4). 

[0152] (4) The single stranded DNA which has a complementary base sequence to the array number 9 was 
compounded by DNA automatic composition Quercus acutissima, and the labeling single stranded DNA which 
combined the tetramethyl rhodamine with the five prime end through the hexanol amine linker was obtained. 
This labeling single stranded DNA was dissolved so that the last concentration might be set to 2microM in 
NaCI at TE solution (pH 8) included by the concentration of 50mM(s). It was immersed, the DNA probe joint 
substrate obtained above (3) in this solution was lowered over 2 hours from 80 degrees C to 25 degrees C, 
and the hybridization reaction was performed. They are 10mM(s) about a probe array after that It washed for 
20 minutes at 29 degrees C using the NaCI/TE buffer solution (pH 8), and the probe nucleic acid and the 
single stranded DNA which was not hybridized were flushed. Next, the fixed quantity of the amount of 
fluorescence from each well was carried out like the example 8. 

[0153] (5) From the well which combined the DNA probe of the array number 9 which are a resulting- 



indicator-ized single stranded DNA and a full match, the amount of fluorescence of 8500-9400 was checked. 
Moreover, from the well which' the amount of fluorescence of 2800-3400 is observed [ well ] from the well 
which combined the DNA probe of the array number 10, and combined the DNA probe of the array number 11 
again, only the about 1200 to 1500 amount of fluorescence was observed. Moreover^ when the above- 
mentioned probe array was washed for 10 minutes at 35 more degrees C using 10 mMNaCI/TE buffer solution 
(pH 8), the amount of fluoresdence from the well which combined the DNA probe ofrthe array number 10 fell 
even to the level of the background. Therefore, even if it uses the probe array concerning the example of 
******* it turns out that specific detection of the hybrid target matter is possible. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 11 It is outline explanatory drawing of the method of manufacturing a probe array using a bubble jet 
head. 

[Drawing 2] It is the A-A line cross section of the bubble jet head of drawing 1 . 

[Drawing 3] It is the graph which contrasts the theoretical value of the amount of the nucleic-acid probe 
which spotted on the aluminum board by the bubble jet process in the example 3, and the actual amount of 
recoveries. 

[Drawing 4] It is the graph which contrasts the theoretical value of the amount of the nucleic-acid probe 
which spotted on the aluminum board by the bubble jet process in the example 4, and the actual amount of 
recoveries. 

[Drawing 5] (a) one operative condition of the probe array concerning this invention — an outline plan [ like ] 
— it is . 

(b) It is BB line cross section of drawing 5 (a). 

[Drawing 6] It is explanatory drawing of the spotting method in an example 8. 
[Description of Notations] 
101 Nozzle 

103 Solid Phase 

1 04 Drop 

105 Bubble Jet Head 

107 Liquid Containing Nucleic-Acid Probe Breathed Out 

1 09 Protective Coat 

1 1 1-1,1 1 1-2 Electrode 

113 Exoergic Resistor Layer 

115 Accumulation Layer 

116 Substrate Currently Formed with Good Alumina of Thermolysis Nature Etc. 

117 Exoergic Head 

119 Regurgitation Orifice 
121 Meniscus 
123 Foaming Field 
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[Procedure revision] 



[Filing Date] July 31, Heisei 12 (2000. 7.31) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

Qtem(s) to be Amended] The name of invention. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Title of the Invention] Equipment for manufacturing the spotting method to the solid phase of a probe, a 

probe array, its manufacture method and the method of detection of the target matter using it, the 

specification-ized method of the structure of the target matter, and a probe array. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is t\)e spotting method to the solid phase of the probe which has the process which the liquid 
which contains a combinable probe specifically to the target matter is supplied [ process ] to a solid phase 
front face by th£ ink-jet method, and makes it adhere to this solid phase front face. 

This solid phase, front face and this probe are the spotting method to the solid phase of the probe which has 

!: : 



a functional group respectively and is characterized by these functional groups being what reacts mutually. 
[Claim 2] The spotting method ^according to claim 1 that this probe is a single strand pucleic-acid probe. 
[Claim 3] The spotting method ^according to claim 2 that this single strand nucleic-acid probe contains a 
single stranded DNA probe or 3n RNA probe. 

[Claim 4] The spotting method ^according to claim 2 that this single strand nucleic-acid probe contains a 
single strand PNA probe. jj I 

[Claim 5] The spotting method according to claim 2 to 4 that the functional group which this solid phase front 
face has is a maleimide machinie, and the functional group which this single strand nucleic-acid probe has is a 
thiol (SH) machine. 

[Claim 6] It is the spotting method according to claim 5 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and N-(6-maleimide KAPURO yloxy) SUKUSHl imide are made to react, and introduces them. 

[Claim 7] It is the spotting method according to claim 5 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and SUKUSHHM[JIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 

[Claim 8] The spotting method according to claim 5 to which the maleimide machine on this glass substrate 

and the thiol group of this single strand nucleic-acid probe are made to react at least for 30 minutes. 

[Claim 9] The spotting method according to claim 8 that this single strand nucleic-acid probe makes this 

maleimide machine and this thiol group react to an end for at least 2 hours or more including the single strand 

PNA probe which has a thiol group. 

[Claim 10] The spotting method according to claim 9 that the thiol group of this single strand PNA probe end 
is what is introduced by combination of the cysteine by the side of the amino terminus of a single strand PNA 
probe. 

[Claim 1 1] The spotting method according to claim 2 to 4 that the functional group which this solid phase 
front face has is an epoxy group, and the functional group which this single strand nucleic-acid probe has is 
an amino group. 

[Claim 12] It is the spotting method according to claim 11 which this solid phase is a glass plate, and this 
epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of this 
glass plate, and this compound and this glass plate are made to react, and is introduced. 
[Claim 13] This epoxy group is the spotting method according to claim 1 1 introduced by the application of a 
up to [ this solid phase of the polyglycidylmethacrylate which has an epoxy group ]. 

[Claim 14] this liquid — this liquid — receiving — a urea — five to 10 weight (wt) %, and a glycerol — 5 - 
10wt% and a thiodiglycol — 5 - 10wt% and acetylene alcohol — 1wt% — the included spotting method 
according to claim 1 to 13 

[Claim 15] The spotting method according to claim 14 which is what has the structure by which this acetylene 
alcohol is shown by the following general formula (I). 
[Formula 1] 
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(R1, R2, R3, and R4 express an alkyl group among the above-mentioned formula, and m and n express- an 
integer, respectively, and it is m= 0 and n= 0, orj 1 <=m+n<=30, and, in the case of m+n=1, is m or nO.) ; 
[Claim 16] The spotting method according to claim 2 to 15 that the concentration of this single strand 
nucleic-acid probe in this liquid is 0.05-500micrpM. j 
[Claim 17] The spotting method according to claim 16 that the concentration of this single strand nucleic- 
acid probe in this liquid is 2-50microM. 

[Claim 18] The spotting method according to claim 2 to 17 that the length of this single strand nucleic-acid 
probe is 2 - 5000 base length. 

[Claim 19] The spotting method according to claim 18 that the length of this single strand nucleic-acid probe 
is 2 - 60 base length. 

[Claim 20] The spotting method according to claim 1 to 19 that this ink-jet method is a bubble jet process. 
[Claim 21] The spotting method according to claim 1 that this probe is the oligopeptide or polypeptide which 
has a specific amino acid sequence. 

[Claim 22] The spotting method according to claim 1 that this probe is protein. 

[Claim 23] The spotting method according to claim 22 that this protein is an antibody or an enzyme. 
[Claim 24] The spotting method according to claim 1 that this probe is an antigen. 

[Claim 25] The spotting method according to claim 21 to 24 that the functional group which this solid phase 

front face has is a maleimide machine, and the functional group which this probe has is a thiol (SH) machine. 

[Claim 26] It is the spotting method according to claim 25 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 

[Claim 27] It is the spotting method according to claim 25 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 

[Claim 28] The spotting method according to claim 1 to 27 of spotting this liquid by the density of 10000 or 

more per 1 square inch on this solid phase so that it may become the spot which became independent 

mutually. 

[Claim 29] This solid phase is the spotting method according to claim 1 to 28 of having the surface 
characteristic with an evenly uniform front face. 

[Claim 30] The spotting method according to claim 1 that this solid phase is divided by the matrix arranged in 
the shape of a pattern on the front face, is equipped with two or more wells which use as a base this solid 
phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to each well. 
[Claim 31] The probe array characterized by having the spot of the probe which has been independent 
mutually to two or more parts on the front face of solid phase by the density of 10000 or more pieces in a 1 
square inch. 

[Claim 32] This solid phase is a probe array according to claim 31 which has a flat front face and has the 
uniform surface characteristic. 

[Claim 33] The probe array according to claim 31 or 32 this probe of whose is a single strand nucleic-acid 
probe. 

[Claim 34] The probe array according to claim 33 in which this single strand nucleic-acid probe contains a 
single stranded DNA probe or a single-stranded-RNA probe. 

[Claim 35] The probe array according to claim 33 in which this single strand nucleic-acid probe contains a 
single strand PNA probe. 

[Claim 36] The probe array according to claim 33 to 35 which this single strand nucleic-acid probe has 
combined with this solid phase front face according to covalent bond by the reaction of the functional groups 
which each of this solid phase front face and a single strand nucleic-acid probe has. 

[Claim 37] The probe array according to claim 36 whose functional group which this single strand nucleic-acid 
probe has the functional group which this solid phase front face has is a maleimide machine, and is a thiol 
(SH) machine. 

[Claim 38] The probe array according to claim 37 to which this single strand PNA probe has [ this single 
strand nucleic-acid probe ] a cysteine residue in the amino terminus side including a single strand PNA probe. 

i | 
[Claim 39] The probe array according to claim 36 whose functional group which this probe has the functional 
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group which this solid phase front face has is an epoxy group, and is an amino group. 

[Claim 4Q] The probe array according to claim 31 or 32 this probe of whose is the oligopeptide or polypeptide 
which ha$ a specific amino acid sequence. 

[Claim 41;] The probe array according to claim 31 or 32 this probe of whose is protein. 

[Claim 42j] The probe array according to claim 41 this protein of whose is an antibody or an enzyme. 

[Claim 43] The probe array according to claim 31 or 32 this probe of whose is an antigen. 

[Claim 44] The probe array according to claim 41 to 43 which this probe has combined with this solid phase 

front face according to covalent bond by the reaction of the functional groups which each has [ this solid 

phase front face and this probe ]. 

[Claim 45] The probe array according to claim 44 whose functional group which this probe has the functional 

group which this solid phase front face has is a maleimide machine, and is a thiol (SH) machine. 

[Claim 46] It is the probe array according to claim 37 or 45 which this solid phase is a glass plate, and the this 

amino group after this maleimide machine introduces the amino group into the front face of this glass plate, 

and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 

[Claim 47] It is the probe array according to claim 37 or 45 which this solid phase is a glass plate, and the this 

amino group after a **** maleimide machine introduces the amino group into the front face of this glass 

plate, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 

[Claim 48] The claims 36-39 by which blocking is given to this functional group in front faces other than the 

part in which this spot of this solid phase exists, and pro-BUAREI given in either 44-47. 

[Claim 49] The probe array according to claim 31 to 48 formed of grant of a up to [ this solid phase of the 

liquid with which this spot contains this probe ]. 

[Claim 50] The probe array according to claim 49 by which grant of a up to [ this solid phase of this liquid ] is 
made by the ink-jet method. 

[Claim 51] The probe array according to claim 50 this ink-jet method of whose is a bubble jet process. 
[Claim 52] The probe array according to claim 31 each spot of whose this solid phase is divided by the matrix 
arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a base 
this solid phase front face that it comes to expose in the shape of a pattern, and corresponds with the 
position of each well. 

[Claim 53] It is the manufacture method of the probe array which has the spot which contains a combinable 
probe independently specifically to the target matter in two or more parts on the front face of solid phase. 
It has the process which makes the liquid containing this probe supply and adhere to the position on this front 
face of solid phase using the ink-jet method. 

This solid phase front face and this probe have a functional group respectively, and these functional groups 
react mutually. 

The manufacture method of the probe array characterized by things. 

[Claim 54] The manufacture method according to claim 53 that this probe is a single strand nucleic-acid 
probe. 

[Claim 55] The manufacture method according to claim 54 that this single strand nucleic-acid probe contains 
a single stranded DNA probe or an RNA probe. 

[Claim 56] The manufacture method according to claim 54 that this single strand nucleic-acid probe contains 
a single strand PNA probe. 

[Claim 57] It is the manufacture method according to claim 54 which is that to which this solid phase front 
face and this single strand nucleic-acid probe have a functional group respectively, and these functional 
groups react by contact. 

[Claim 58] The manufacture method according to claim 57 that the functional group which this solid phase 
front face has is a maleimide machine, and the functional group which this single strand nucleic-acid probe 
has is a thiol (SH) machine. 

[Claim 59] It is the manufacture method according to claim 58 which this solid phase is a glass plate, and the 

this amino group after this maleimide machine introduces the amino group into the front face of this glass 

plate, and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 

[Claim 60] It is the manufacture method according to claim 58 which this solid phase is a glass plate, and the 

this amino group after this maleimide machine introduces the amino group into the front face of this glass 

plate, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are; made to react, and introduces them. 

[Claim 61] The manufacture method according to claim 58 to 60 to which the maleimide machine on this glass 
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substrate and the thiol group of this single strand nucleic acid are made to react at least for 30 minutes. 
[Claim 62] The manufacture method according to claim 58 to 60 that this singl^ strand nucleic acid makes 
this maleimide machine and this thiol group react to an end for at least 2 hours' or more including the single 
strand PNA probe which;has a thiol group. 

[Claim 63] The manufacture method according to claim 62 that the thiol group pf this single strand PNA probe 
end is what is introduced by combination of the cysteine by the side of the amino terminus of a single strand 
PNA probe. 

[Claim 64] The manufacture method according to claim 57 that the functional group which this solid phase 
front face has is an epoxy group, and the functional group which this single strand nucleic-acid probe has is 
an amino group. 

[Claim 65] It is the manufacture method according to claim 64 which this solid phase is a glass plate, and this 
epoxy group applies the silane compound which has an epoxy group in a molecule on the front face of this 
glass plate, and this compound and this glass plate are made to react, and is introduced. 

[Claim 66] This epoxy group is the manufacture method according to claim 64 introduced by the application of 
a up to [ this solid phase of the polyglycidylmethacrylate resin which has an epoxy group ]. 
[Claim 67] this liquid — this liquid — receiving — a urea — five to 10 weight (wt) %, and a glycerol — 5 - 
10wt% and a thiodiglycol — 5 - 10wt% and acetylene alcohol — 1wt% — the included manufacture method 
according to claim 53 to 66 

[Claim 68] The manufacture method according to claim 67 which is what has the structure by which this 
acetylene alcohol is shown by the following general formula ([). 

0-(cH 2 -CH 2 -0> n H 

( I ) 

0-(CH 2 -CH 2 -0> m H 



(R1, R2, R3, and R4 express an alkyl group among the above-mentioned formula, and m and n express an 
integer, respectively, and it is m= 0 and n= 0, or 1 <=m+n<=30, and, in the case of m+n=1, is m or nO.) 
[Claim 69] The manufacture method according to claim 54 to 56 that the concentration of this single strand 
nucleic-acid probe in this liquid is 0.05-500microM. 

[Claim 70] The manufacture method according to claim 69 that the concentration of this single strand 
nucleic-acid probe in this liquid is 2-50microM. 

[Claim 71] The manufacture method according to claim 54 to 56 that the length of this single strand nucleic- 
acid probe is 2 - 5000 base length. 

[Claim 72] The manufacture method according to claim 71 that the length of this single strand nucleic-acid 
probe is 2 - 60 base length. 

[Claim 73] The manufacture method according to claim 53 to 72 that this ink-jet method is a bubble jet 
process. 

[Claim 74] The manufacture method according to claim 53 to 73 of spotting the liquid containing this single 
strand nucleic-acid probe by the density of 10000 or more per 1 square inch on this solid phase so that it 
may become the spot which became independent mutually. 
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[Claim 75] The manufacture method according to claim 53 that this probe is the oligopeptide or polypeptide 

which has a specific amino acid sequencje. « 

[Claim 76] The manufacture method accbrding to claim 53 that this probe is protein. 

[Claim 77] The manufacture method according to claim 76 that this protein is an antibody or an enzyme. 

[Claim 78] The manufacture method accbrding to claim 53 that this probe is an antigen. 

[Claim 79] The manufacture method accbrding to claim 75 to 78 that the functional group which this solid 

phase front face has is a maleimide machine, and the functional group which this probe has is a thiol (SH) 

machine. 

[Claim 80] It is the manufacture method according to claim 79 which this solid phase is a glass plate, and the 
this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, and introduces them. 
[Claim 81] It is the manufacture method according to claim 79 which this solid phase is a glass plate, and the 
this amino group after this maleimide machine introduces the amino group into the front face of this glass 
plate, and SUKUSHIIMIJIRU-4-(maleimide phenyl) butyrate are made to react, and introduces them. 
[Claim 82] This solid phase is the manufacture method according to claim 53 to 81 of having the surface 
characteristic with an evenly uniform front face. 

[Claim 83] The manufacture method according to claim 79 which blocks so that a nucleic acid may not adhere 
to any parts other than the part by which this single strand nucleic acid is fixed, after making this single 
strand nucleic acid fix to solid phase. 

[Claim 84] The manufacture method according to claim 83 of having the process to which this blocking dips 
the solid phase to which this single strand nucleic acid was fixed in bovine-serum-albumin solution. 
[Claim 85] The manufacture method according to claim 84 that the concentration of this bovine serum 
albumin is 0.1 - 5%. 

[Claim 86] The manufacture method according to claim 84 of performing being immersed [ solution / bovine- 
serum-albumin / of this solid phase ] for at least 2 hours. 

[Claim 87] The manufacture method according to claim 53 to 81 that this solid phase is divided by the matrix 
arranged in the shape of a pattern on the front face, is equipped with two or more wells which use as a base 
this solid phase front face that it comes to expose in the shape of a pattern, and supplies this liquid to each 
well. 

[Claim 88] Each spot and this sample of the probe array which has the probe specifically combined to the 
target matter which may be contained in the sample as two or more spots which became independent 
mutually on solid phase are contacted. The method of detection of the target matter characterized by being 
the method of detecting a reactant with this target matter and this probe, and detecting the existence of this 
target matter in this sample on this solid phase, and being a probe array with this probe array given in either 
of the aforementioned claims 31-52. 

[Claim 89] The process which prepares the probe array which is the method of specifying the structure of the 
target matter contained in a sample, ancl was equipped with the spot of the probe specifically Combined with a 
solid phase front face to this target matter; The process which detects combination with process; which 
contacts this sample at this spot and this target matter, and this probe, The specification-ized method of the 
structure of the target matter where it is the specification-ized method of the structure of the target matter 
of ****(ing), and this probe array is characterized by being the probe array of a publication at either of the 
aforementioned claims 31-52. 

[Claim 90] It is the manufacture method of a probe array that two or more spots of each other containing the 
probe are arranged in the solid phase front face independently. 

(i) — process; which prepares the solid phase which has the maleimide machine of N-(maleimide KAPURO 
yloxy) SUKUSHI imide origin on a front face — and . 

(ii) The manufacture method of the probe array characterized by having the process which gives the liquid 
containing the probe which has a thiol group to the position of the front face of the solid phase acquired 
according to this process (i), and forms this spot in a solid phase front face. 

[Claim 91] It is the method of combining a probe with the specific position on the front face of solid phase. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) — process; which introduces the amino group into a solid phase front face — and . 

(iii) process; which the amino group and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are rrtade to react, 
and introduces a maleimide machine into a solid phase front face — and . 



(iy) The joint method to the specific position on the front face of solid phase of the probe characterized by 
having the process which supplies the liquid of the predetermined amount containing this probe to a position 
predetermined [ of the solid phase acquired according tb the process (iii) ]. 

[Claim 92] It is the method of forming a probe spot in the specific position on the front face of solid phase. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) Process; which introduces the amino group into a solid phase front face. 

(iii) Process; which this amino group and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, 
and introduces a maleimide machine into a solid phase front face. 

(iv) The formation method of the probe spot on the front face of solid phase characterized by having the 
process which supplies the liquid of the specified quantity containing this probe to the position of the solid 
phase acquired according to the process (iii). 

[Claim 93] It is the manufacture method of a probe array that two or more spots in which each contains the 
combinable probe specifically to the target matter are arranged independently on the solid phase front face. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) process; which prepares the solid phase which possesses the maleimide machine on the whole front 
face — and . 

(iii) The process which gives the liquid containing this probe to the front face of this solid phase by the ink-jet 
method, 

The manufacture method of the probe array characterized by ****(ing). 

[Claim 94] It is the method of spotting the probe which can be specifically combined to a target to solid 
phase. 

(i) process; which supplies the liquid containing this probe to a solid phase front face by the bubble jet 
process — and . 

(ii) How to spot the probe characterized by having the process which forms the spot of this probe in this solid 
phase front face to solid phase. 

[Claim 95] It is the method of manufacturing the probe array by which two or more spots which contain a 
combinable probe specifically to the target matter are arranged independently in each position on the front 
face of solid phase. 

(i) process; which supplies the liquid containing this probe to a solid phase front face by the bubble jet 
process — and . 

(ii) Process which forms the spot of this probe in this solid phase front face, 
How to manufacture the probe array characterized by ****(ing). 

[Claim 96] Each spot and this sample of the probe array which has the probe specifically combined to the 
target matter which may be contained in the sample as two or more spots which became independent 
mutually on solid phase are contacted. It is the method of detecting a reactant with this target matter and 
this probe, and detecting the existence of this target matter in this sample on this solid phase, as this probe 
array The method of detection of the target matter characterized by using the probe array manufactured by 
the method of a publication by either of the aforementioned claims 53-87. 

[Claim 97] It is the method of specifying the structure of the target matter contained in a sample. 
Process; which prepares the probe array equipped with the spot of the probe specifically combined with a 
solid phase front face to this target matter, 
process; which contacts this sample at this spot — and . 

It has the process which detects combination with this target matter and this probe. 

The specification-ized method of the structure of the target matter characterized by using the probe array 
manufactured by the method of a publication as this probe array by either of the aforementioned claims 53- 
87. 

[Claim 98] It is equipment for spotting a combinable probe specifically to the target matter on a solid phase 
front face. 

Applied-part [ of solid phase ];. 

tank; which has held the liquid containing this probe — and . 

The head on which this liquid can be breathed out by the bubble jet process, and is closed towards the front 

face of this solid phase, 

Equipment characterized by ******(ing). 

[Claim 99] It is equipment for manufacturing the probe array which equips two or more parts on the front face* 



of solid phase with the spot of the probe which has been independent mutually. 
Conveyance means; [ of solid phase ];. 

tank; which has held the liquid containing this probe — and . 

The head on which this liquid can be breathed out by the bubble jet process, and is closed towards the front 

face of this solid phase, i 

Equipment characterized by ******(ing). I 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0014. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0014] 

[Means for Solving the Problem] It is the spotting method to the solid phase of the probe which has the 

process which supplies the liquid with which the spotting method which takes like 1 operative condition as for 

this invention that the above-mentioned purpose can be attained contains a combinable probe specifically to 

the target matter to a solid-phase front face by the ink-jet method, and is made to adhere to this solid-phase 

front face, and this solid-phase front face and this probe have a functional group respectively, and are 

characterized by for these functional groups to be what reacts mutually. 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0017. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0017] Moreover, the manufacture method of the probe array which takes like 1 operative condition as for 
this invention It is the manufacture method of the probe array which has the spot which contains a 
combinable probe independently specifically to the target matter in two or more parts on the front face of 
solid phase. It has the process which makes the liquid containing this probe supply and adhere to the position 
on this front face of solid phase using the ink-jet method, this solid phase front face and this probe have a 
functional group respectively, and these functional groups are characterized by being what reacts mutually. 
The probe array by which the spot has been arranged with high density can be manufactured efficiently, 
without harming a probe according to this mode. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0018. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0018] Moreover, the method of detection of the target matter which takes like 1 operative condition as for 
this invention which can attain the above-mentioned purpose For example, each spot and this sample of the 
probe array which has the probe specifically combined to the target matter which may be contained in the 
sample as two or more spots which became independent mutually on solid phase are contacted. It is the 
method of detecting a reactant with this target matter and this probe, and detecting the existence of this 
target matter in this sample on this solid phase, and is characterized by this probe array being a probe array 
of the above-mentioned composition, moreover, other operative conditions of this invention — the method of 
detection of the target matter applied like — for example, it is characterized by using the probe array 
manufactured by the manufacture method of the above-mentioned probe array According to the mode of 
********* the target matter is efficiently detectable. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0019. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0019] Furthermore, the specification-ized method of the structure of the target matter which takes like 1 
operative condition as for this invention that the above-mentioned purpose can be attained For example, it is 
the method of specifying the structure of the target matter contained in a sample. The process which 



prepares the probe array equipped with the spot of the probe specifically combined with a solid phase front 
face to this target matter; The process which detects combination with process; which contacts this sample 
at this spot and this target matter, ajnd this probe, It is the specification-ized method of tKe structure of the 
target matter of ****(ing), and is characterized by this probe array being a probe array of the aforementioned 
composition, moreover, other operative conditions of this invention — the specification-iz6d method of the 
structure of the target matter applied like is characterized by using the probe array manufactured by the 
manufacture method of for example, the aforementioned probe array When it is a single strand nucleic acid 
even from a small amount of sample by using these modes, the structure of the target matter, for example, 
the target matter, in this sample, the base sequence can be specified efficiently. Moreover, the joint method 
to the specific position on the front face of solid phase of the probe which takes like 1 operative condition as 
for this invention is a method of combining a probe with the specific position on the front face of solid phase. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) — process; which introduces the amino group into a solid phase front face — and . 

(iii) process; which the amino group and N-(6~maleimide KAPURO yloxy) SUKUSHI imide are made to react, 
and introduces a maleimide machine into a solid phase front face — and . 

(iv) It is characterized by having the process which supplies the liquid of the predetermined amount containing 
this probe to a position predetermined [ of the solid phase acquired according to the process (iii) ]. 
Moreover, the formation method of the probe spot on the front face of solid phase which takes like 1 
operative condition as for this invention is the method of forming a probe spot in the specific position on the 
front face of solid phase. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) Process; which introduces the amino group into a solid phase front face. 

(iii) Process; which this amino group and N-(6-maleimide KAPURO yloxy) SUKUSHI imide are made to react, 
and introduces a maleimide machine into a solid phase front face. 

(iv) It is characterized by having the process which supplies the liquid of the specified quantity containing this 
probe to the position of the solid phase acquired according to the process (iii). Moreover, other modes of the 
manufacture method of the probe array of this invention are the manufacture methods of a probe array that 
two or more spots in which each contains the combinable probe specifically to the target matter are arranged 
independently on the solid phase front face. 

(i) Process; which prepares the probe which has a thiol group. 

(ii) process; which prepares the solid phase which possesses the maleimide machine on the whole front 
face — and . 

(iii) It is characterized by having the process which gives the liquid containing this probe to the front face of 
this solid phase by the ink-jet method. Moreover, other modes of the method of spotting the probe 
concerning this invention to solid phase are the methods of spotting the probe which can be specifically 
combined to a target to solid phase. 

(i) It is characterized by being characterized by having the process which forms the spot pf this probe in 
process; and (ii) this solid phase front face which supply the liquid containing this probe to a solid phase front 
face by the bubble jet process. Moreover, other modes of the manufacture method of the probe array 
concerning this invention are the methods of manufacturing the probe array by which two or more spots 
which contain a combinable probe specifically to the target matter are arranged independently in each 
position on the front face of solid phase. 

(i) process; which supplies the liquid containing this probe to a solid phase front face by the bubble jet 
process — and . 

(ii) It is characterized by having the </U> process which forms the spot of this probe in this solid phase front 
face. 

Moreover, other modes of the method of detection of the target matter concerning this invention For 
example, each spot and this sample of the probe array which has the probe specifically combined to the 
target matter which may be contained in the sample as two or more spots which became independent 
mutually on solid phase are contacted. It is the method of detecting a reactant with this target matter and 
this probe, and detecting the existence of this target matter in this sample on this solid phase, and is 
characterized by using the probe array manufactured by the aforementioned method as this probe array. 
Moreover, other modes of the specification-ized method of the structure of the target matter concerning this 
invention For example, it is the method of specifying the structure of the target matter contained in a sample. 



The process which prepares the probe array equipped with the spot of the probe specifically combined with a 
■; solid phase front face to this target matter; The process which detects combination with process; which 
' contacts this sample at this spot and this target matter, and this probe, ft **** and is characterized by using 
: the probe array manufactured by the aforementioned method as this probe array. Moreover, the equipment : 
j for spotting the spot of a probe on a solid-phase front face which takes like 1 operative condition as for this 
- invention is characterized by to provide the head which can breathe out this liquid on a solid-phase front face 
by the bubble jet process, and closes it on it towards the front face of tank; which is equipment for spotting a 
combinable probe specifically to the target matter, and has held the liquid containing the applied-part; this 
probe of solid phase, and this solid phase. Moreover, the equipment for manufacturing a probe array which 
takes like 1 operative condition as for this invention is equipment for manufacturing the probe array which 
equips two or more parts on the front face of solid phase with the spot of the probe which has been 
independent mutually, and is characterized by to provide the head on which this liquid can be breathed out by 
the bubble jet process, and is closed towards the front face of tank; which has held the liquid containing the 
conveyance means; this probe of solid phase, and this solid phase. 



[Translation done.] 



